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Written 


By the Honourable 


| Robert Boyle, 


CONTAINING | 
New EXPERIMENTS; touching the 
Relation betwixt Flame and Air. And about 
EXPLOSIONS. | 


AnHYDROSTATICAL Diſcourſe oc- 
cafion*d by ſome Objettions of Dr. Herry More 
- againft ſame Explications of New Experuneats 
- .radeby the Authorof theſe Trafts: To which 
. is.anmex't, An Hydroftatical Letter. dilucidating 
an Experiment about a Way of Weighing WV ater 

nt Water. 


dies under Water. 
1Of the Air's Spring on Bodies under 
Water. ' 
About the Differing Preſſure of Heavy 80+ 
| lids and Fluids. 


Of the Poſitive or Kelative Levity of Bo- 


eriments, 
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Printed for Richard Davis, Book-ſeller in Oxon. 
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Advertiſement to the Book-binder. 


me of theſe Tracts having been miſpla- 
4.) ced inthe printing, the Book-binder is de- 
ſired to take care of placing the ſeveral Tracts 
in the order, as they ſtand 1n the Title-page3 as 
alſo to obſerye, in the binding, the, Advertiſe- 
ment given p- 131. immediately following 
aſter the Experiments about the Relation be- 
twixt Air and the Flamma vitalis of Animal.. 


NEW 
Experiments, 


Touching the Relation betwixe 


Flame & Air: 


And particularly betwixt AIR , and the 
Flamma Vitalis of Animalcr. 


To which are annexed 7 
Wy 
Two Attempts; the one, to. produce Living * W; 


Creatures in YVacuo Boyliano; the other 
made upon Gzats in the ſame Yacuum. 
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T HE 


PUBLISHER 


I. 3 {| Ry 
READER: 
of will, 'tis preſum'd, be alto- 
a. gether needleſs to preface any * 
thing by way of commendation 10 
the following Tra#s; they will 


certainly commend themſelves by 
their own worth to the Intelli- 


gent and Attentive Reader, who 


might have ſeen them ſooner if the 
Preſs bad not detain'd them long- 
er than was expeded ; fince , to 
the Publiſher's knowledge , they 
were ready in the Tear 1671. ex- 
cept the Hydroftatical Diſcourſe 

and 


To the Reader, 

and the Explication of the Au- | 
thor's Experimentof Weighing 
Water in Water, the former of | 
which was finifh'd in the begin- | 
ning of this Year, 1672 ; though | 
the latter could not be ſo till near | 
the endof the ſame Year, viz. the | 
month of February Engliſh 
ſtile, becauſe the Book of Mr. ' 
George Sinclair's Hydroftatichs, | 
in which it is excepted againſt, | 
came not, l think , before that tame 
to London, Þ am ſure not to the 
view of the Honourable: Author. 


Farewell. 
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Touching the Relation betwixt 


Flame and Air, 


Sent i ina Letter 


To the Learned Publiſher of the 
ns T ranſattions. 


STR, 


Ou may have ables 'd as 
well as I, that fince the 
publiſhing of the Expe< 


riments I, ſent, you,touch- 


©. ing Reſpiration, divers of our Learn- 


ed men have ſpent: both Thoughts 


and Diſcourſes 1n inquiring and diſ- 


uting , Whether there refide in the 

eart' of Aninzals, ſuch a fine and 

kindled, but mild, Subſtance, as they 
B call 
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call a Vital Flame, to whoſe preſer- | 
vation, asto that of other flames, the | 
Air, (eſpecially as 'tis taken in, and ' 
expelPd again by Reſpiration) is ne- | 
cellary. : This among other confide- ., 
rations makes me think it ſeaſonable | 
(though many avocations make itin- | 
convenient ) to compleat the per- | 
formance of the Promiſe I made you, | 
by adding to the Experiments about | 
Reſpiration, which your commands | 
has already obtain'd of me, thoſe 
ſcatter'd Notes, that 1 have been able. 
co pick up about the Relation betwixt | 
F _ and Air ; Andthough, 1 con- 
fels, they are very. much 1nfertor in 
number to the Tryals about Reſpira-. 
tion ; and that in making them it was 
not ſo mach my Deſign to compleat 
an intire and diſtin& Trac, chough | 
but a ſmall one, of ſuch Experiments, | 
a5 to gratifie my own curioſity in the. 
examining of a ; Paradox or two I 


had ' 


l 
w 


or 
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had been writing about Flamo; G.. 
the noblenefs of the Queſtion now 
under debate, and theirpercinenoy rg 
it, will poſfibly keep chem, as few'as 
they are, from being uſeleſs. And 
that alſo they may be the bercer ' 
kept from being unwelcome, I have 
choſen to make my lelf a Relarer -of 
matters of fact, without ingaging 
with eicher of the Li: 1gant parties in 
a Controverſie, wherein I am the leſs 
tempted to be partial, becauſe I have 
not formerly declared my opinion 
about ic, and at prelent, I ſee, on ez- 
ther lide, Perſons for whom | have 
no {mall reſpett and kindneſs. 

And now, Sir, that you may not 
expett in the following Papers ſuch 2 
number and variety of Experiments 
as I might 9s be able to pre- 
ſent you with, on ſome more trattable 
ſubjeA'; 1 hall briefly mention to 
you ſoine of the chief difficulties 1 

B 2 met 


& New Experiments touching the 
met with, in the making of theſe ; 
which I do the rather, thar, if you and 
your--ingenious friends have a mind 
to proſecute ſuch Tryals, you may not 
be ſurpris'd with the difficulties I 
have met with; but provide art leaſt 
againſt thoſe fore-ſeen ones,by which 
you will ſcarce fail to be encoun- 
rer'd. 

I ſhall then inform you, that the 


enſuing experiments were rendred + 


uneafie and troubleſome to me by 
this; that ſome of chem could not 
be conveniently done at all ſeaſons of 
the year, nor in any ſeaſon inall wea- 


thers; but muſt be made not only in 


the day time, but in Sun-ſhine days. 
You will eafily gheſs, that ] ſpeak of 
thoſe experiments, that are to be made 
by the help of a Burning-glaſs, caſt- 
ing the retieQed or refratted beams of 
the Sun upon the combuſtible matter 
plac'd in the exhauſted' Receiver : 


For, 


, 


Relation betwixt Flame and Air, $ 
For, by reaſon of the' interpoſitior 
of ſo thick a Glaſs, whereby many 
of the incident beams of Light' are 
refle&ed, -and others inconveniently 
refradted ; rhere is ordinarily requi- 
fire a clear day, and a comperenc 
height of the Sun above the Horizon'; 
and ſometimes alſoa convenient time 
of the year; to bring ſuch expert- 
ments, as we were ſpeaking of, toa 
fair Tryal. Not to take hHorice, that 
in ſuch attempts there wſually inter. 
vene circumſtantial difficulties , nor 
ſo eafie to be fore-ſeen : And 1t not 
being Summer when-1 had occafion 
_ to make the following Experiments, 
I could make bur very few with the 
Sun-beams ; belides that there are 
divers others which are nor that way 
to be made fo conveniently, it at all, 
as by the help of the Fire. 

But though the Tryals of this {c- 
cond ſort had their conventencies, in 

B 3 rezard 
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d they might be made in any 
read —_ as well by night,as day; 
yet they were not una with pe- 
culiar inconveniencies : ſome of which 
you will caftly diſcern by the men- 
tioh of them, that was necellary to be 
made-in ſome of the relations them- 
ſelyes. And, . belides more particu- 
lar and emergent ditticulties , there 
was this in general, that render'd 
theſe Experiments troubleſome ; thar, 
whether 1. made them in larger Recci- 
yers, orin ſmall, or in middle-fized 
ones, each of theſe caſes had irs in- 
conveniencies : For, very large Re- 
ceivers, beſides that 'twas very toil- 
ſome and tedious tq empty them. of 
Ajr, required ſo much time for the 
exhauſtion., that roo frequently, by 


that time. "the Operator had done 


pumping, the included Iron, of other 
heated body, was grown too cold to 
perform the defired efte& : And it 
| the 
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the | Receiver were not conſiderably 
large; then the red-hot Iron, or other 
included body-that was ro burn the 
combuſtible matter, would much en. 
danger the breaking of the over-heat- 
ed Glaſs, and not attord room enough 
for ſome Phenomena to be fairly ex- 
hibired in ; and beſides create another 
difficulcy, to which we-found mid- 
dle.fized Receivers allo obnoxtous : 
For, ſeveral times when' the Experi- 
ment required an intenſe hear within 
the Receiver; then ( elipecially if ſome 
caſual obſtacle hinder'd the quick 
exhauſtion ) the! heat of the ignited 
Iron, or ſome {ſuch other ' included 
body, would fo melt or ſoften the Ce- 
ment, that faſten'd the Receiver to the 
Engine, that, when the Glaſs was 
brought to be well exhauſted, and 
ſometimes alſo before , the external 
air would by its preſſure and fluidi- 
ty ſqueeze or thruſt in ſomewhere or 

B 4 other 
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foci yielding Cement, and chere- 
by caule 1ncche Inſtrument a leak, thar 
would mych incommodate'us, if noc 
reduce. us; to, begin the Experiment 
fryals we were fain to provide a Ces 
ment, on. purpoſe : _ the leaſt fuſible, 
that. we _ 


yet found to fuſible on thele. 
Nor were. thoſe, 1. have | already 


cd on other occaſions, being 


mentioned, the only difficulties and | 


impediments I. met with jn making 


experiments about Flame-and Air; 


but I ſhall not here trouble you wich 
them in this place, ' where ic may ſut- 
fice for me to have mentioned thoſe 


that are of a more general'nature, and 
are like the moſt frequently to ac- 


Curr. | | 

But though 1 decljn'd:to name any 
other to you,. than the foregoing dit- 
ficulties in making the following Ex- 
periments; yet I muſt not omit to 
| = take 
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Relation betwixt Flame and Air, -$ 
take notice'of' one that may occurr 
to-you about judging of them, ' For, 
in-thoſe tryals chat 'require to have an 
igniced: Iron'or any-1ſuch' thing. in- 
cluded in the Receiver, it would ufu- 
ally-happen, thar' ſo much hear would 
raritie "the Air ſhut up in the Mercn- 
rial Gage, and conſequently inable it 
to: depreſs the Mercury,” that lics un- 
der it,\far beneach the'mark it: would 
have '{taid4 'at upon the meer account 


| of {much ambient Air pump/'d out * 
\ | This wonld happen, I fay, before the 
| heated Receiver was well exhauſted: 


ſo that, if' one be not aware of this, 
*rwill be obvious, by looking on the 


: Gage; toconclude the Receiver to be 
| welt-emptied, before it really is fo, 
| And thereto:e the fate!t way in theſe 
| caſes 1s, to:continue topump (with- 
| our truſting to-the ordinary marks ) 


tall you fee that the Mercury will be 
no further depreſſed in the ſealed leg 
| bs 


Y 


20 New Experiments touching the | | 
of the Gage ; though otherwiſe, by the 
concurring figns, one that 1s yers'd {pr 
in thoſe tryals may well enough /avc 
judge when he needs to pump no lan ex; 


_ But perhaps you will here demand, 'm 
whether by our Engine we can com- | pr: 
petently withdraw the Air our of a | fe£ 
Receiver ; or whether -at leaſt thar | fil 
may notbe. much better done by. the | be 
help of Quick-filver, after the _ | an 
ner of the 7orricellian Experiment, mc 
in regard that ponderous liquor frees | nai 
the glaſs, irdeſerts, from all the Air. | En 
at once, and exaitly hinders the Ce: 'do 
greſs of ir. du 

In anſwer whereunta, I hope you 'wO 
donor expett, that 1 hould contend, | Ex 
for a tavourabler judgement of the | fe 
Engine, I employ, than the Virtuoſs. | bo 
( as well Foreign as Engliſh ) haye \pl 
been pleaſed to pals on it already ; | the 
And therefore, to tell you freely my de: 

thoughts, 


4 ow . animes "hy 
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thoughts, about the main part of the 
[propos'd Queſtion, I ſhall readily 
avow.to you, that I think,there may be 
\experiments ( ſuch as ſome of thoſe 


| {wherethe included body need be but 
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ſmall, and where the being ſuddenly 
/produc'd 1s chietly defired in the ct- 
|fe&,) wherein, by the help of Quick- 
filver, the exhauſtion of the Air may 
'be diſpacch'd with greater celerity, 
|and conſequently make the effe& be 
' more conſpicuous, thah, by gur ordt- 
| nary way of ming, it would be in our 
[Engine ; ſince the fall of the Mercury 
does, as the objeCtion intimates, proe 
duce a Vacuum ( in our ſence of that 
'word) very nimbly , whereby the 
Expanſion of the Air is preſently ef- 
 fefted, and the Aereal particles, har- 
boured in the pores of any body 
{plac'd in this delerted cavity, will 
| thereby have opporcunity more ſud.. 
denly to expand themſelves, Bur, 

on 


t2 New Experiments touching the | 1 
on the other fide, 1 mighr anſwer info! 


4 


general, ' that when 1 have Than thi 


occafions to diſpatch the exhauſtionÞY 
of the Air,*T'can very much haſten ir) 
by bapely leſſening, as I have ſeveral/ 
times dons; the capacity of the Receiy V 


And as to the Experimeits of thig?! 
little "Tra& m particular, ic may beMe 
ſaid, char, hor ro mention the rrou/'f 
bletomneſs, and other inconvenien-/* 
cies of needing ro imploy ſuch an un-/477 
wieldy weight of Mercury, you will: 
eafily find, by the Phenomena of di-'"Mc 
vers of the inluing tryals, that moſt? 
of them cannot be with any conveni- the 
ency, and ſome of them not at all,*he 
made in the 7orricellian tubes, As 
for 


| Relation betwixt Flame ond Air. 1 3 
in for the ground of the ObjeQion, | that 
4 the Air cannot be fo well drawn out 


ig) by our way, as by the ſubſfiding of 
\ir)the Mercury ;- though you may: think 
«af that very clear, yet' one, that were 
6j.4very jealous of the Reputation of the 
ne}inſtrument I employ , may -perhaps 
hasreaſonably enough queſtion it, For, 
f jſ-he Vacuum, that is produced:in the 
bly 7orricellian Experiment, as tis made 
waall at once, ſo 'tis made once for 
usJall ; and therefore if there were 
higany Acreal particles lurking in the 
; b4Mercury (as there will be pretty ſtore, 
-1.]1f the quanticy of that liquor be greac 
|enough .to make a conſiderable Vacu- 
nm; which if it be nor, it will be too 
gjjj/{ mall for very many of our tryals ;) 
+ |they will remain in the deſerted cavi- 
ity at the top of theGlaſs, and, by 
; their expanſion there , much hinder: 
al1,'the full operation of an ambient Va- 
Agscuum upon the bodies plac'd 1n it. 
ford 2 12%; Beſides 
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Befides that almoſt all ſuch bodies, 
if they be dry, will be fo | m_—__-- 
ous to Mercury ( which ſcarce ſticks 
co any 'confiſtent bodies but metals,) 
that probably there will be no ſmall 
number. of'- aereal corpuſcles inter. 
cepted between the Mercury and thoſe 
ſurfaces, to which it does not cloſely 
adhere: which acry corpuſcles, when 
the ſubſiding Mercury deſerts them, 
will be left to increaſe the number of 
thoſe, that, (as we were ſaying) will 
emerge from the Mercury ; from 
which, as alſo trom the pores of the 
included bodies, will perhaps ariſe 
divers new ones from time to time 
' for a pretty while after. And in caſe 
the Vacuum be made by a- Cylinder of 
two or three and thirty foot of water, 
( as for ſome experiments, that have 
been tried in France and Htaly, hath 
been done ) the emerſion of bubles 
may laſt a long time , as may be gz- 


ther 'd: 
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ther'd from ſome obſervations of 
mine elſewhere related. 

On the contrary, in our Engine, 
though when the Receivers are not 
very ſmall, they are more ſlowly em- 
ptied ; yet in recompence, we may 


| «continue the pumping our of the Air 


as long, and renew ic 1n the ſame Ex- 
periment as often as we think fit : So 
that, if we perceive, that, after the 
firſt exhauſtion of the Glaſs there 
happen any acreal particles to extri- 
cate themſelves ſucceffively out of the 
included body, we can, by reſuming 
the Pump from time to time, when- 
ever need requires, free the Vacuum 


from theſe alſo ; which,in ſome caſes; 


I have found to be longer and more- 
copiouſly emitted by the included 
bodies, than any thing but jealous 
tryals could have convinc'd me of. 
Andto confirm what I have been ſay- 
ing by ſomething Hiſtorical, 1 ſhall 
add ; 
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ad4; That though the excellent Flo 


rentine Acadeniians are-thought to 
_ roſecuted the Experiments a- 

he Vacuum made with Mercury 
the ry of any ; yet ſomeeminent 
members of that Ulufſtrious Society | 
were pleaſed [to conteſs to. me , thats | 
they never were able by: the help of 
Mercury,to bring a Glaſi-buble,ſeal'd | 
up with Ajr in it, to burſt of ic ſelf 
by che” withdrawing of the external 


| 


Air ; which yet I have often done | 
with the Engine I employ, andcon- | 


vinced them, that I could do ſo by | 


doing it in cheir preſence, 


You will, perhap s, think it ſome- 
what ſtrange, to find, thar I ſet down 
ſome of the following Narratives in 


ſuch a way, as does not expreſs me | 
ſollicitous_ to aſcribe and vindicate | 


tothe Air ſoablolute and equal a ne- | 
ccliity to the produQtion and conſer- | 


vation | 
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vation of all Flames ,. as divers 
Learned men have concluded from 
my former Experiments, Bur I, that 
am content to be kind to the Air, bur 
not partial, ſhall not ſcruple co de- 
clare to you, that, as much as ſome 
may think mebeholden to the Arr for 
any diſcoveries of it 1elt, 1t may have 
vouchſat'd me; yer, I think, a nAtu- 
ral, as well as a civil Hiſtorian, does, 
in his accounts of matters of ta&, owe 
more to Truth than to Graticude ic 
ſelf. And though, where-ever the Arr 
can challenge a clear, or at leaſt a 
probable interet in a Phenometon, I 
am not only difpos'd, bur glad to do 
it right; yer I would not eafily affert 
ro It a larger Juriſdition than I find 
Nature to have aſfigned it ; eſpect- 
ally ſince (withour partiality) that, 
I preſume, may be thewn to be very 
LA and conſiderable, and perhaps 


| to reach co many chings, wherewith 


men 
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men ſeem not to have yet taken no- 
rice that'it hath any thing to do at | 
all. | 
What hath been hitherto ſaid, will | 
not, I hope, ſeem impertinent or uſe- 
leſs, whenever you ſhall fall upon the | 
atual making of ſuch Experiments 
as you are about to read, But 1 fear, | 
that to add any thing more, ( which 
were not difficult for me to do to the 
preliminary part of this ſmall Tra& ) | 
would make it roo diſproportionate | 
to the hiſtorical ; From which I ſhall 


therefore no longer detain you. 
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THE FIRST TITLE. 


Of the Difficulty of Producing 
Frame without Alike. 


Dm 


EXPERIMENT I. 

A way of kindling Brimflone in 
vacuo Boyliano unſucceſsfully 
tried, M—_— 


E took a ſmall earthen 
melting Por, of an al- 
moſt Cylindrical fi- 
gure, and well glaz'd 

(when it was firſt bak'd) by the heat; 

and into this we- put a ſmall cylinder 

of Iron of about an inch in thicknels, 
and half as much more in Diameter, 
made red hot in the fire; and having 


haſtily pump'd out the Air, to prevent 
C 3 the 
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the breaking of the Glaſs ; when this K 


veſſel ſeem'd to be'well emptied, we | 
let down, by a turning key, a piece | 
of Paper, wheretn was put a conve- | 
nient quantity of flower of Brim{tone, 
under which the iron had been Care- | 
fully plac'd ; fo that, being ler down, | 
-1t might-fall upon the hearted metal, | 
which as ſoon as it came to do, that | 
vehement heat did, as we expetted, 
preſently. deſtroy the contiguous pa- |} 
r ; whence the included Sulphur | 
fell immediately upon the iron, whoſe | 
upper part was a little concave, "that | 
1c might contain the flowers when 
melted, But all the hear of the iron, 
though it made the Paper and Sul. 
phur ſmoke, would nor actualiy kin- 
dle either of them thate could per- 
CElYe, q | 5 


- 


EXPER, II, | 


Flame without Air. 23 


EXPER, II, 


An inefſe&ual attempt to kindle Sul- 
phur in our Vacuum another 
way. | 


| A Nother way 1 thought of to ex- 
amine the inflammability of 
Sulphur wichour Air ; which, though 
it may prove ſomewhat hazardous to 
ut 1t 1n prattice, 1 reſolved to try, 
and d1d ſo after the following manner: 
Into a Glaſs-buble of a convenient 
ſize, and furniſh'd with a neck fir for 
our purpoſe, we put a little flower of 
Brimſtone ( aslikely to be more pure 
and intiammable than common Sul- 
phur;) and having exhauſted the 
Glaſs, and ſecured it againſt the re- 


\ turn of the Air, we laid it upon burn- 


ing coals, where it did not take fre, 
but riſe all co the oppoſite part of 


C 4 the 
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the glaſs, in the form of a fine pow- 
der ; | and that part being turned 
downward and laid on coals, the 
Brimftone, withour kindling, roſe a- 
gain inthe form of an expanded ſub- 
{tange, which (being removed from 
the fre ) was, for the moſt part,tranſ- 
parent , not unlike a yellow var- 
nth | | 


ADVERTISEMENT. 


"Hough theſe unſucceſsful ar- . 


rempts to kindle Sulphur mn 
our exhauſted Receivers, were made 


more diſcouraging by fome more, 


char were made another way ; yet | 
judging that laſt way to be rational 
enough, we perſiſted ſomewhat ob- | 


ftinarely in our endeavours, and con- 
jeturing thar there might be ſome 
unperceived difference berween Mi- 
nerals, that doall of them paſs, and 

are 
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are ſold for common Sulphur, 1 made 
trial, according to the way hereafter 
to be mentioned, with another. par- 
cel of brimſ{tone, which differ'd not 
ſo much from the former. as to make 
it worth while ro ſer down a deſcrip- 
tion of it, that probably would not be 
uſeful. Kg 

- Bur in this place, it may ſuffice to 
have given a general intimation of the 


| poſlibiliry of the thing. The proof 


| of it you will meet with under the 


third Title, when I come to tell you 
what uſe I endeavour'd to make of our 
ſulphureous Flames, 


EXPER, III, 
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" EXPER; I11. 


S hewing the efficacy of Air in the | 
«.  produdlionof Flame, without a- 


ny, aftually flaming or burning 
| 
| 


body. 


Aving. hitherto. examin 'd by | 

the preſence of the Air, what | 
intereſt it has in kindling of Flame; 
it will not be impertinent to add an 


Experiment or two, that we tried to | 


ſhew the ſame intereſt of the Air by 
the eftets of its admiſſion into our Va- 


cuum. For 1 thought, it might rea- | | 


ſonably be ſuppoſed, chat if ſuch dil: | 
poſitions were Introduc'd into a bo- 
dy, as that there ſhould not appear 
any thing wanting to turn it - into 
Flame but the preſence of the Air, | 
an actual accenſion of that body | 


of 
| 


q 
| | 
* 


might be produced by the admitted | 


Air, : 
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Air, without the intervention of any 


a&ual Flame, or Fire, oreven heated 


ſubſtance -; the warrantableneſs of 


which ſuppoſition may be judged by 
che two following Experiments. 
When we had made the Experi- 


ment ,, ere long to be related in its 


roy plac » ( viz, Title 11, Exper. 
co.examine the preſumption 
We _ that even when the Iron was 


| not hot enough to keep the melted 
| Brimſtone in ſuch a heat, as was re- 


quiſite to make it burn vichour Air, 
or. with very lutle, it would y tbe 


hot _— to kindle the Sulphur, it 


| the Air had acceſs to it To examine 
| this (I ſay) we made two or three 


ſeveral Tryals, and found by them, 
chat if ſome liccle while after the flame 
was extinguiſhed, the Receiver were 
removed, the Sulphur would pre- 
ſently take fire again, and flame as 
vigorouſly as before. Bur 1 thought 

IC 
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jr \ might without abſurdity be doubt. 
ed, whether or no the agency of the. 
Air in the produQtion of the flame! 
might not be ſomewhat leſs than theſe 
trials would Cm—_ becauſe that,! 
by taking off the Receiver, the: Sul., 
phur was not only expoſed ro freſh! | 
Air, buralſo advantaged with a frel 
ſcope for the avolation of thoſe] ol 
fumes, which in a cloſe Veſſel might! p 
be preſum'd to haye been unfiendy| » Ve 
to the Flame. 

How far this doubt may, and hov| » 
far it ſhould, be admitted, we may be| Þb« 
affited to diſcern by the ſubjoynel| fi 
experiment, though made in great it 

art for another purpoſe ; which you! g 
will perceive by the beginning of the! Þ 
Memorial 1 made of it, thar runs 
thus, w 

ri 
ſt 
EXPER, IV, © 
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the! EXPER, IV. 
me! 
eſe] A differing Experiment to the ſame 
ut, purpoſe with the former, 
ul. 
«ſh! Aving a mind to try, at how 
54 great a degree of rarefaction 
ofe; of the Air it was poſſible to make Sul. 
ke! phur flame by the afliſtance of an ad- 
Jy ventitious heat, we cauſed ſuch an 
/ experiment as the above mention'd 
ow| to be reiterated, and the pumping to 
be] be continued for ſome time after the 
16d] flame of the melted flowers of Brim- 
ext! ſtone appeared ro be quite extin- 
rot! guiſhed, and the Receiver was jado'd 
the: by thoſe that managed the Pump (and 
ins that upon probable figns ) to be very 
| vellexhauſted, Then, withour ſtirs 
; ring the Receiver, we let in at the 
ſtop-cock very warily a little Air, up- 
y. onwhich we could perceive, though 
not 
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not a conſtant flame , yet divers little 
flaſhes, as: it were, which diſcloſed 
themſelves by their blew colour to; 
be ſulphureous flames ; and yet/hhe 
Air that had ſuffic'd to re-kindle the! 
Sulphur, was ſo little; that two ex-| 
ſuf&ions more drew it out again , and: 
quite depriv*d us of the mentioned! 
flaſhes, » And when a little Air was] 
cautiouſly let in again at the ſtop-' 


| 


cock, the like flaſhes began again to! | 


appear, which upon two exuttians 
more did again quite vanith, though, 
upon the letting in a little freſh Air! 
the third time, they did once more! 
reappear. 

Whether and how far ſuch experi-| 
ments as theſe may cenduce to expli- 
cate'what is related of Fires ſuddenly 
appearing in long undiſclofed Vaults: 
or Caves to thoſe that firſt broke in- 
to them, I may perchance elſewhere! 


conſider ; but ſhall not here inquire, | 
eſpecially | 
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eſpecially being not yet fully fatiſ- 
fied of the truth of the matter ol 
fac. 


EXPER, V. 


About an endeavour to fire Gun- 
powder in vacuo with the Sun- 
beams. 


Hatever hath been hitherto 

deliver d, will not, I pre- 
ſume., .make it unreaſonable to en- 
quire, whether, what intereſt ſoever 


| the Air appears to have in the produ- 


- | Ction of thoſe flames that are to laſt 


for ſome time, there may not. eafily 
be produc'd a momentany flame or 
flaſh without any affiſtance from the 
Air. Wherefore I employ'd ſome 
endeavours to diſcover, whether there 
were the ſame need of Air to the going 
© 
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off of Gunpowder, as tothe intlam. 


mation of other bodies, And though | 


my firſt attempt of this nature being 
unproſperous, it was concluded by 
the Learned of the by-ſtanders, that 
I ſhould never be able to make a ſuc. 
ceſsful one to kindle Gunpowder in 
an exhauſted Receiver ; yet this did 
not hinder me from proſecuting a de- 
ſign,for whoſe feafibility 1 confider'd, | 


chat it might be alledged 4 priori ( as, 
they uſe to ſpeak ) that Brimſtone, 
which 1s one of the ingredients of 


Gunpowder, appears by ſeveral try-| 


als to be ſometimes capable of accen- 
ſion in our Vacuum, and therefore! 


p—_—_ may kindle the ret, But! 
ow farthe firing of Powder, without | 


the help of Air, is poſſeble, will be belt | 
judg'd by the experiments you will | 


meet with under the third Title : And! 


how far *tis more difficult to be| 


kindled in our exhauſted Receivers, | 


than 
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| than in the openair ( which is an in- 


quiry proper forthis place ) may be 
gueſs'd by..the ſabjoyn'd tryal:; 
which,” though' it were made: many 
years ſince ((1n the year 1660, ) before 
we had 'deyis'd the Mercurial Gage, 
to examine” how well the Receiver 
wagexhauſted, I ſhall yer afford ita 
room n+ this place , - becaufe 'twas 
made in Summer by the help of: a 


| Burning-gla(s, which I could not im- 
| ploy to purpoſe in the winter-ſ{cafon, 


wherein ' the! two following Tryals 
were made, 

To give you then fome account of 
that part of the Experiment, which 


| concerns our preſent inquiry, 1 will 


ſubjoyn a tranſcript of what | find re- 


| giſtred abouric; which is tothis pur- 
| poſe, and almoſt in theſe words : 


That, having conveniently plac'd 
three or four grains of Gunpowder in 


| the cavity of our Receiver, and ha- 


ving 
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ving carefully drawn out the Air, 
we caſt the Sun-beams, united by a. 
good Burning+glaſs, upon the pow- 
der, and kept them there a pretty 
while to little purpoſe ;- till at length 
the Powder, inſtead of taking fire, 
ſmoaking only, and melting like a 
metal ; choſe SpeQarors, thatwere of 
another opinion than I was yet con- 
vinc'd of, would have me leave off 
The further event of ſuch tryals more 
fully proſecuted you wall find under 
the third Title: All that will be per. 
' - tinentto be hereadded being, that the 
newly recited experiment was not the 
ſingle one, we made about that time, 
that diſcover'd a great indiſpoſicion! 
even in Gunpowder to be fir'd in our! 
Vacuum, 
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EXPER. VI. 


tn attempt to fire Gunpowder in 


vacuo, by means of a hot 1ron, 


TE took (by weight) what we 
judged a convenient quan- 

tity of Gunpowder, that was extraor- 
dinarily ſtrong and well made, and 
having in our Receiver,that was capa- 
ble of holding abour 16 pound of wa- 
ter, placed the formerly mention'd 
Iron firſt heated red-hot , when the 
Air appeared by the Mercurial Gage 
to have been diligently pump'd our, 
we letdown, by help of the turning 
Key, a fmall piece of thin Paper, 
wherein the Powder had been pur, till 
weſaw'it reach'd the plate, by whoſe 
heat we hop'd the Paper would be 
deſtroyed, and the Powder.madeto go 
off, But though both the one and 
D 2 the 
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the other had been purpoſely well | 
dried near the fire, before they were 
put into the Receiver ; the defired 
exploſion of the Powder did not in- | 
ſue. Yet there appeared 'upon the 
iron-plate a pretty broad blew flame, } : 
like that of brimſtone ( whence was | | 
judg'd to be the Sulphureousingre- | 
dient of -the Gunpowder that was | 
-kindled ) which laſted ſo very lon 
ag'we could not but wonder at it, But | 1 
at'length the Powder not going off, | 1 
and the ſtill decaying heat of the iron | | 
forbidding us to wait 'any longer, | | 
we thought fit to take off the Recei- | - | 
ver,6&'found (as we expetted) that the | 1 
| 
| 
| 
| 
| 
| 


ems. a 


Paper contiguous to the Iron., was, in | 
part, 'deſtroy'd by its heat ; but moſt |! 
of the grains of the Powder feem'd |! 
not alter*d, and were found diſpos'd | 
enough to be' fired, notwithſtanding 

the conſumption of the brimſtone, | 
that had burn'd away. j | 
AfFts | 
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APPENDIX, 


O confirm the foregoing Expe- 
rtment, by ſhewing how great 
a diſpoſition to take fire there may be 
in Gunpowder, that yet would not 
do ſowirhout Air, I ſhall ſubjoyn this 
obſervation: | 
Having: reiterated the newly men- 
rion'd Experiment after the like man- 
ner, and with the ſame Receiver, and 
Iron-plate, as formerly, we did not 
find any exploſion to be made for ſo 


. long atime, that, thinking it in vain 
to wait any farther, we ler in the Air, 


which might perhaps, by help of the 
remaining heat of the iron, procure 
the operation we at firſt defired, The 
event was ; that after nothing had in- 
ſued for a good while, and we ſcarce 
thought, that ſuch a thing would hap- 
pen ; the Powder ſuddenly went off 

D 42 with 
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with a great flaſh, and ſo ſhook the 
Receiver that was yet flanding on the 
Engine, as to endanger the throw- 
ing of ir down. Which circumftance 
[ mencion, to give you a-caution that 
may prove uſeful, in caſe you try in 
cloſe veſſels experiments with Gun, 
powder ; fince if they be not warily 
managed, they may lometimes (as1 
have had occation to obſerve.) prove 
dangerous enough ; which will be] * 
the better diſcern'd, if Ladd, that the | * 
Powder, that had this 1on on 4 
Receiver ( large enough to. contain 
two Gallons of liquor ) was weigh'd 
before it was put in,and amounted but | 
to one grain, (though a greater quan» 
tity might perhaps have been well e- ! 
nough venturd upon, if ithad been 
but common Gunpowder.) - 


EXPER, VII 


Flame without Air. 39 
EXPER, VII 


Reciting another way, whereby the 
firing of Gunpowder in vacuo 
 Boyliano pas attempted. 


AFNO diveriifie our ways of cxa- 
| mining the indi{poſedgels . of 
Gunpowder to be fired in our Vacu- 
um, we thought fit to add to the fore- 
going Trials that which followeth : 
Into a pretty large and ſtrong 
Glaſs-buble, we put a few ſmall corns 
of Gunpowder, and having carefully 
exhauſted it, and ſecur'd it againſt the 
return of-the Air , we put it upan a 
pretty quantity of Live-coals ſuper- 
ficially caverd with Aſhes : By 
whoſe heat the ſulphureous ingredi- 
ent of the Powder was in part kindled, 


and burn'd blew for a pretty while, 
and with a flame conſiderably great 


D 4 (in 
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(in proportion to the Powder;) upon 


whoſe ceaſing ,- the Powder, which, 


when all was done, did not take hire, 
appear'd to have ſent up, befides the 
flame, a pretty deal of ſulphureoug 
ſublimate, that ſtuck to the upper 
part of the Glaſs, and being held a. 


oainſt a Candle, we caus'd tobe 


brought in, ( for the Experiment had 
been purpolely made in a dark place) 
itexhibiced divers vivid colours like 
thoſe of the Rain-bow. 


| EXPER, VIII 
* About atryal made 10 fire Gunpow- 


der in our. Vacuum bythe help of 


Sparks. | 


Hough, in the fourteenth of the 

long ſince publiſh'd Phyfico- 
Mechanical Experiments , there is 
| recited 


/ 


£ 
| 


| 
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recited a tryal made about kindling 
of Gunpowder with a Piſtol ; yer 1 
ſhall not forbear ro ſubjoyn the inſu- 
ing account, partly becauſe the Re- 
ceiver we then imploy'd, being abour 
four times, if I miſ-remember not, as 
big as that we laſt made uſe of, 'twas 
very difficult ro exhauſt the one ſo 
well as the orher ; and partly becauſe 
we wanted ſome accommodations, 
with which we fince furniſh'd our 
ſelves, and ( having not then devis'd 
the Mercurial Gage we imploy'd in 


| the making this laſt Experiment ) we 


could not then judge fo well, as we 


| fince could, of the degrees to which 
| the Receiver was emptied, And 
| therefore, when in the Relation of that 


fourteenth tryal there is mention 
made of one attempt that did ſucceed, 
among divers that did not ; there is 
towards the cloſe an intimation gi- 
ven, That in ſpite of the great Rare- 

faction 
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faRion that had been made in the Air, 
there might yet be ſome little portion 
of it remaining in the Receiver, I 
praceed then to the, promiſed Rela. 
- tian, which 1 find thus (et down ; 

Toproſecute the deſign of the fore- 
going Experiment by a way ſome- 
what differing from thoſe- hitherto 
mention'd ; we made, though nar 
without difficulty, the enſuing rryal ; 
one of whole ſcopes you will find in. 
timated at the cloſe of the Relation, 

\ We took a ſmall and very. ſhort 
Piſtol., and having well faſten'd it 
with ſtrings to a great weight, that 
was plac'd upan the iron-plate of our 
Engine, we drew up the cock, and 
prim'd the pan with dry Powder ; 
then over both the weight and Piſtol 
we whelmfd a Receiver, capable of 
containing two Gallons of liquor,and 
having carefully cemented it on, we 


cauſed the Air to, be. diligently ' 


Tran 
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np'd out; having before put in a 
roarial Gage whit us oo Gas 
when it was exhauſted, Laſtly, or- 
dering the Pump to be plied in che 
mean while, for fear ſome Air ſhould 
ſteal in,before the tryal was compleat. 
ed , we did, by the motion of the turn- 
ing key, ſhorten a ſtring that was tied 
both to it and the trigger of the Piſtol, 
by which means we did as much as 
we could towards the firing of the 
powder in the pan ; but though the 
pan were made to fly open, yet the 
powder -did not go off : whereupon 


Piſtol again without taking it off the 
weight it was tied to before , we drew 
out-2 little Air, to be ſure that the 
Receiver was cloſely cemented on, 
( which care we took in reference to 
another Experiment ; ) and then lct- 
ting inthe Air at the top of the Rece1- 
ver, and ſtopping it in with the rurn- 

ing 
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ing key, we did, by the help of that | 


key, draw afide the trigger again ; 
whereupon, though there had been no 
new Powder put intothe Pan, nor any 
teft in it, but only ſome little that' re- 
main'd after the late tryal ; yet that 


little readily took fire and flaſh*d in 


the pan ; which made'it the more pro- 
bable, that in'the. former tryal ſparks 
of fire had been ſtruck out by the col- 
Iifion of the Flint and Steel : which 
was the more credible; becauſe in an 
other tryal, made rhe ſame hour in-the 
ſame exhauſted Receiver, twe of the 
affiſtants plainly ſaw a ſpark or two 
fly out upon the falling of the Cock, 
though 1, that chanced toſtand tn an 
inconvenient place, did not then per- 
ceive ' it, But afterwards , having 
caus'd rhe Experiment for my fuller 
ſarisfa&tion to be repeated, I freed my 
ſelf from need of truſting others eyes : 
So that it appears, that, notwithſtand- 


me 
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ing the great indiſpoſition of Gun- 
powder 1t ſelf to be reduced into 
tame in our Vacuum; yet even ſolid 


matter is not uncapable of being ig- 
nired. there, if it be put intoa motion 


ſufficiently vehement, _. 

If this Experiment had not been ſo 
very troubleſome to make, I ſhould 
have been invited to reiterate it, be- 
cauſe a not contemptible {cruple may 
be prevented, if the tryal can be made 
raſucceed, in regard that the going 
off of the whole Gunpowder, by the 
falling of a ſpark or two only upon 
two or three of its grains, . would ar- 
gue, that the accenfion of the rei was 
made by the propagation of flame 
from the kindled grains to the reſt ; 
ſo ſmall a portion of ignited and ſud- 
denly vaniſhing martter,- as 1s: to be 
found in a ſpark or. two, being not 
likely to be able in ſo very ſhort a 
time to . impart a - Vehement,, or 1o 
much 


i 
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much as a Senſible, heat, to the whole 
aggregate of grains, or at leaſt a great 
part of Wn _ focus — Burn-' 
ing-glaſs, long enough upon 
them to make them melt, may well be 
ſuppoſed to do. 


——_————_—_ ——_ 
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EXPER, IX, 


Two ways of making Aurum fulmi. 
nans go off in our exhauſted fe. 


CeIVers 


Ecauſe 'tis wont to be ſuppaſed 
ED (how juſtly Lhere diſpute nor,) 
that Aurum Fubninens, as the Chy- 
miſts call it, is much of the nature of 
Gunpowder, though by vaſt odds 
than ut; I chought itmotun-| 
fic comake tryal , whether it could be 
made to go off an our exhauſted Re- 
celver; and accordingly, about the 


c1me 


L.: 
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time that the ether Experiment of 
firing Gunpowder by the Sun-beams 
was made, wealſo made tryal of this : 
and that, as I remember , in the ſame 
Receiver, and with the fame Burn- 
ing-glaſs, Theevent 1s IIIN: 
the Air had been pump'd out, the 
concentrated beams of the Sun made 
the Aurum fulminans go oft, and vio- 
lently ſcatter about the cavity of the 
Receiver a yellowiſh duſt or powder, 
which other tryals in che Fes Air 
made us look upon as particles of the 
Gold, that was the main ingredient 
ofthis odd compoſition, | 

This Expermment we reitetated a 
good while after in another place, and 
with other veflels, and yet with the 
like ſucceſs. 

But in regard theſe tryals being 
made by the united Snn-beams, "twas 
unavoidable that our eyes wonld be 


|  betore-hand affe&ed with the vivid 


imprel- 
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impreflions of ſo glaring a light ; ir 
ſeem'd not ſafe to determine, by the 


bare going off, or ſhattering of the | 
Aurum fulminans , whether «or no it | 
afforded any flame. or. light upon its | 


| exploſion : For, as we could not be 
ſure of the affirmative, becauſe our 


eyes could not diſcern any momen-' 


tany flame or flaſh ; ſo it ſeem*d not 
fafe to conclude the negative ; fince, 
though there had ' been (uch a flame, 
yet, if it had not been ſtrong, it would 
not have been. ſenſible to 'our eyes, 
whiltt preaffeFted by a powerful 
Light, Wherefore we reſolv'd to make 


this cryal in the night with an Iron | 


heated, bur not candent, ( that its 
light might not eclipſe that which the 
powder might afford ; ) and having, 
after the manner already often recited, 
exhauſted a pretty large Receiver, and 
let down by a ſtring half a quarter of 


a grain (by weight ) of good Aurum | 


" fulminans 
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fulminans of our own preparing, 


loolely tied in a little piece of thin pa- 
per, ( which paper, former tryals to 


another purpole kept us from tearing 


that no hotter an iron, than ours then 
was, would kindle,) we found, as 
weexpetted, that after the powder had 
lain long enough apon the 1ron to be 
throughly heated, it went off all ro- 
gether, and, as the by-ſtanders af- 
tirm'd, with a flaſh ;| bur my face be- 
ing accidentally turn'd co remove a 
Light that I feared might diſturb us, 
I could not ſee the flalh my ſelf, and 
therefore caus'd the Experiment to be 


| made once more, to ground my nar- 


rative upon my own obſervation : 
which quickly afſur'd me, that the 
Luminous flaſh, produc'd upon the 
exploſion, was not only ſenſible, but 
confiderabls, 
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\ Ince it 1s generally, and in moſt 

caſes juſtly, eſteemed to be 
more eafie to preſerve Flame 
in a body that is already aCtu- 
ally kindled, than to produce it there 
at firlt ; we thought fit to [l, whe- 


| ther at leaſt bodies already burning 


' might nor be kept in thar ſtate with- 


\ out the concurrence of Air. And 


| though in ſome of our formerly pub- 


WIA vn __—_ 


Ifhed Phytico-Mechanical experi- 


ments It happen'd , that aC&tual Flame 


would ſcarce laſt a minute or two in 
our /arge Pnermartical Receiver ; yet 
becaule it ſeem'd not improbable, that 
Mineral bodics once kindled might 

E. 3 attord 
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afford a vigorous and very durable | 


flame ; we thought fit to deviſe and | 
make the following tryals; Whencs 
probably we might receive ſome new 
informations about the Diverſities, 
and ſome other Phenomena of Flame, | 
and the various degrees, wherein the 
| Air isneceſfary gr helptul to ther, | 


EXPER, I. 


Recting an attempt to preſerve the 
flame of Brimſlone without Air, 


E put upon a thick metalline | 

place a convenient quan- | 

tity of flowers of Sulphur ; and ha- | 
ving kindled them in the Air, we 
nimbly conveyed them into a Recel- 
ver, and made haſte tro pump out 
ſome of the included Air, partly for ' 
other , reaſons, and partly that the | 
| cayity 
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cavity of the Receiver might be the 
ſooner freed from ſmoak, which 
would, if plentiful, both injure the 
flame, and hinder our fight, . As ſoon 
as the Pump began to be plied , or 
preſently after , the flame appear'd 
to be ſenſibly decayed, and continued 
co be lellen'd ar every ex{uction of the 
Air; andineffe&, ir expir'd before 
the Air was quite drawn out. Nor 
did it,” upon the early removal of the 
Receiver, do any more than afford, 
for a very little while, ſomewhat more 
of ſmoak in the open Air, than,it ap- 
pear'd to do before. 

The reiteration of this Expert- 


ment, prelently after, afforded us no- 


thing new, worth mentioning in this 
place, | 
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| EXPER. 11, 


..Relating:a Tryal about the Duration 
of the flame of Sulphur in vacuo 
 :-- Boyhano, 


O vary-a little the foregoing 

, Experiment, and try to ſave 
ſome moments of time, which on theſe 
occaſions is to be husbanded with the 
utmoſt care; having provided a Cy- 
linder of iron, larger than the for- 
mer, that it might by its bulk, being 
once heated, both contribute to the 
accenfion of the Sulphur, and to the 
laſting of its flame, we made a tryal, 
that | find regiſtred to this effeR : 

We rook a- pretty big lump of 
Brimſtone, and ried it ta the turning- 
key ; and having got what elſe was 
neceſſary in a readineſs, we caus'd 


the iron-plate to be haſtily brought 


red-hot 
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red-hot from the fire, and put upon 
a Pedeſtal, that the flame might be the 
more conſpicuous ; and), having 
nimbly cemented on the Receiver, we 
ſpeedily ler dowh the ſuſpended 
Brimſtone till ic refted upon the red- 
hot iron, by which being kindled, it 
ſent up. a great flame with copious 
fumes , which hinder'd us nat from 
plying the Pump, till we had, as we 
conjetur'd, emptied the Receiver ; 
which we could no: do without with- 
drawing together wich the Air much 
ſulphureous 'fmoak ( that was offen- 
five enough both to the eyes and no- 
ftrils.) Burt notwithſtanding this 
pumping out of the Air, though the 
tlame did ſeem gradually to be ſome= 
what impair'd ; yet it manifeltly con- 
tinued burning much longer, than by 
the ſhort duration of other flames in 
our Receivers (when diligence 1s us'd 
to withdraw the Alr from them ) one 

could 
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could aye expetted, : And eſpecially 
one _time,.,(. for the experiment was 
made : more. than , once ) the flame 
laſted till che Receiver was judg'd to 
be well exhauſted and ſome thought 
- it did fo ſurvive theexhauſtion, that 
it went not out ſo mnch for want of 
Air, as Fuel ; the Brimſtone appear- 
ing, when we took off the Receiver, 
either to have been conſunyd by the 
fire that fed on it, or to have caſually 
run off from the Iron , whoſe hear had 
kept it conſtantly melted, | 
EF In caſe you ſhould have a mind 
to proſecute Experiments of the na- 
ture of this and the precedent, 1t may 
not prove uſeleſs, it 1 intimate to you 
the following Advertiſements, 1. For 
the red-hot iron above mentioned we 
thought it not. amiſs to provide, in- 
ſtead of the melting-pot imploy'd in 
the firſt experiment, a Pedeſtal ( if 1 


\ 
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may fo call it) made of a lump of | 


adry'd | 
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dry'd Tobacco-pipe-clay , that the 
vehement: heat of the: iron might ne1- 
ther fill the Receiver with the ſmoak 
of what it lean'd on, nor 1njure the 
Engine, if it ſhould reſt immediately 
upon that : And this Pedeſtal ſhould 
be fo plac'd, that the iron may be ag 
far, as you can, from the ſides of te 
Receiver, which elle the exceſſive heat 
would indanger. 

2, To the above-mention'd con- 
cave iron, that was to receive the 
Brimſtone, we did for ſome occaſions 
caule to be fitted a thick convex piece 
of iron, ſthap'd almoſt like a Battiſh 
Button ; which was not to be us'd 
conſtantly, butupon occaſion, that, 
being laid red-hot over the melted 
Brimſtone, 1c might increaſe the hear, 
and keep the flame from having ſo 
broad a ſuperficies, whereby it would 
conſume its tuel too faſt. | 

3. We ſometimes thought it expe- 

client, 
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dient, for the clearer diſcerning 'of 
what ſhould happen in the Receiver, | 


tro make the experiment by night, and 


remove the Candles when we were juſt 


about to pump, preſuming that the 
flame would be conſpicuous enough 
by its own light ; as indeed we found 


it to be, though its Light were but 


dimm , conſidering the greatneſs of 
the flame; whoſe colour, though it 


did nor quite loſe its wonted blew. 
iſhneſs, ſeem'd yet to have received a 
great and ſomewhat odd alteration. 

4. There is one great inconyeni- 
ence, ſcarce avoidable in this Expe- 
riment, viz. that the fumes aſcend- 
ing very copiouſly, do quickly much 
darken the- Receiver, and ( if the 
tryal be long continued ) line it with 
a kind of flowre of Brimſtone, which 
obſcures it much more ( and there- 
fore ought to be carefully wip'd a- 
way whenſoever the Receiver 1s taken 


oft ;) 
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off;) upon which account you will 
not, I preſume, wonder, if you ſhall 
find the Phenomena of theſe Experi- 
ments not always to be the very ſame 
with what you meet with-in this pa- 
per : ſince, as 'tis very pothble that 

e may not have been able to obſerve 
\ tem ſo accurately by reaſon of the 

wly mention'd fumes and flowers:; 
o *tis not impoſſible, that the dat- 


| ference ( if there ſhall beany ) of 0- 


| ther mens Obſervations from iours 


ſhould-proceed from the ſame caufe.' : 
Before we paſs from - this ſecond 
Experiment, it will not be: amiſs to 
take notice, that though the flames of 
Brimſtone may be allow'd ta be ſome- 
what more durable than the flames of 
Vegetables are wont to be ; yet 'tis 
not ſafe to conclude, that 'twas meer- 
ly upon the account of their native 


| vigour, thar the flames above men- 
| ton'd laſted fo long in our Receiver, 


For 


; 
: 
| 
' 
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'. For we ſeem'd to obſerve;,that there 
was requiſite a very-intenſe heat of the 


-Iron to make the. Sulphur capable of 


Faming'on-it, when any conſiderable 

roportion of Air was, withdrawn, 
Fax which reaſon it ſeems-expedient, 
according to what 1 lately intimated, 


that the Iron,that is to keep it melted, | 


be ofa good thickneſs; that -it 'may 
the longerretain a competent heat;and 
-we thought, 1t contributed:to the ſuc: 


.ceſsfulleſt' cryals we made, that in| 


them we us'd,; beſides the concaye 
4ron.; the: convex one mention'd in 
the ſecond Note, |. 


EXPER, III, 
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EF, 
EXPER. 111, 


of the Lofti of the: flame of 4 Me 
- talline ſt ance in in 5c your” Va- 
 Cuum, 


Hoſe Sulphurs hart Chy miſts 
| call Meralline, being; fi ipdfed 
by many to be'of a muck more fix*d 


nature than common 'Sulphur;-and' it 


being indeed probable Lent thas 
in them good ſtore of ' very” —_ 
icles - are crowded rogether,,' + 
thought fic to try, whether a: bo 
wherein 'a : vulgar Chymiſt -would 


+;] think che Sulphur of a metal to be the 


main ingredient, would afford-in'our 
Vacuum ,” a more vigorous or laſting 
flame than that of common Sulphur, 
And though I will not here trouble 
ou with my particular ſcruples a- 
how the Chymiſts doftrine concern- 


ing 


} 
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ing metalline Sulphurs, nor with the 
grounds qn/which 1 fdevis'd the fol- 
lowing inflammable {olution of Mars, | 
(for | do.net'now giveite more deter- 
minate nathe!) whiahi ſome Chymiſts 
will not perhaps diſlike ;. I ſhall here 
annex the enſuing tranſcript of the 
Tryal it ſelf/\r + 11! "=" 
' Having provided' a- ſaline Spwit, 
which, by: an.uncommon way of pre 
paration was: maderexceeding tharp 
and piercing we pur jnto-a vial, ca- 
pable:: of containing three 'or four 
-punces of water, a:convenient quans 
pity. of filings of Steel; which were 
_— — are commonly 1old':in 
ops to 'Chymuſts'and Apothecaries, 
( choſe being uſually, nor - free eno 
fromruſt ;) but:fuch'ag'l had awhile 
before caus'd to be purpoſely fild 
off trom-a piece of good ſteel. This 
metalline powder being moiſtn'd in 
theviol witha little of the menſtruum, 
was 
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was afterwards drench'd with more ; 
whereupon- the mixture: grew: very 
hot, and belch'd up- copious and 
ſtinking: fumes; which whether they 
confiſted - al:ogether of the vol. tile 
ſulphur of -the Mars, or of metalline 
{teams participating of a ſulphuceoys, 
nature, and join'd with the ſaline ex- 


halations of the menſtruum , 1s not 


neceſſary, to be here diſcuſs'd. But 
whenceloever | this ſtinking {moak 
proceeded, to inflammable ic was,that 
upon the approach of a lighted candle 
ro it, it; would readily enough rake 
hrey- and burn with a blewith and 
ſomewhar greeniſh flame at che mouth 
of the viol tor a good while together ; 
and thar, though with little light, yet 
with more ſtrength than one would 
cally, \yſpedt. 

This flaming Viol therefore we 
conveightd into a Receiver, which he, 
who us'd ro manage the Pump , af- 

F tirm'd 
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 firm'd thataboutſix exſuQtions would 
exhauſt. And the Receiver being well 
cemented on, upon the firſt ſuck the 
flame ſuddenly appear*'d four or five 
rimes as great as before ; which 1 a 
{crib'd to this, That, upon the with- 
drawing of the Air, and conſequent. 
ly the weakning of its preſſure, great 
ſtore of bubbles were produc'd inthe 
menſtruum, which breaking could na 


but ſupply the neck of the Viol with} 


ſtore of inflammable ſteams , which} © 


(as we thought) took not fire without 
ſome noiſe ; upon the ſecond exfſutti- 
on of the Air the flame blaz*d out as 
before, and fo it likewiſe did upon 
the third exſ{uction, bur after that it 
went out ; nor could we re-kindle a- 
ny fre by haſtily removing the Recet- 
ver; only we found.that there remained 
ſuch a diſpoſition in the ſmoak to in- 


flammability, that holding a lighted] 
candle to it, a flame was quickly re-' 


kindled, E X. 


a mw A 2 A $9 vv... £1 - a oo F”© mt. Do oma 


Flame without Air. 67 
EXPER, 1V, 


Of the Duration of the Flame of 

Spirit of Wine impregnated with 
a metal in the Exhauſted Recei- 
ver, OH 


Ecauſe it may, upon grounds 
not improbable, be thought, 


that well-dephlegm'd Spirit of Wine 
* being a pure Xthereal liquor, which 


does not, like combultible Sulphurs 
( whether vulgar or metalline ) emit 
any viſible ſmoak to ſtifle the flame 
( into which it -may in the free air be 
totally reſolved; ) if this ſpirituous 
and thus qualified liquor could be 
duly aſſociated with a metalline body, 
the reſulring flame might be more than 
ordinarily vigorous and durable ; 
I reſolv'd to make an Experiment of 
this ſort, and having by a way, _- 
2 
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I deliver in another paper, | Ina Pa- 
radox about the Fuel of Flames ] fo 
united highly reCtified ſpirit of Wine 
with a prepared metal, that they 
would both afford a confpicuoulh 
tinted Flame ; we put this mixture 
into a ſmall Glaſs-lamp , made on 

purpoſe, and furniſh'd with a very 
Nentler wicke,, which the mixture 

would not burn whilit there was li- 
quor enough to imbibe it well ; and 
putting this lighred Lamp into a con- 
venient place of a Receiver that was 
not ſmall, ſince 1t was able to contain 
abour two gallons or fixteen' pound 
_ of water, we made haſt to'cement on 
the glaſs co the, Engine; and yet found 
not in two or three ſeveral rryals, that, 


after the Pump began to be moved, ſo| 
lictle a quantity of tinfted flame in| 


that capacious Glaſs laſted much 
(if at all ) more than half a minute 


_ ©-of an hour ( eſtimated by a minutes 


watch.) E And 
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And, becauſe the Receiver. we then 
made uſe of, ſeem'd to me, by reaſon 
of its fize and ſome accommodations 
that belong to it, proper enough: to- 
be imploy'd about other tryals, con- 
cerning the relation, berween Flame 
and Air ; I choughc fir to try with the 
ſame ſmall Lamp and liquor, what 0- 
cher Phenomena. of that kind would 
be aftorded by letting Air in and our, 
according to the various exigencles 
of my particular aimes, 

Bur not having then, nor in ſome 
time afcer, the leiſure and opportu- 
nity of ſetting down things circum- 
ſtantially, I contented my {elf ro take 
thoſe ſhort Notes ( of the Principal 
things ) whereof 1 now ſubjoyn the 


tranſcript. 


When the flame began to decay, 
the turning key being now and 
then drawn: almoſt our , the tin- 


Ged flame. laſted once a minute 
F 3 and 


\ 
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and a half, and another time lon- 


The turning key being taken our 


in the beginning, the flame laſted twa | 


minnures or better. 

A Pipe bedded in the cement at the 
bottom of the Glaſs, and having at 
each end an open orifice almoſt of the 
bigneſs of thar filled by the turning 
key, which key was then removed 
from the top; the tinted ſpirit ſeem'd 
to burn very conveniently, as if the 
flame would have burn'd very long, 
if we would have permitted it, ſo to 

0. 
The orifice at the top being ſtop'd 


with the turning key, though the Pipe | 


were left open at the bottom, it plain- 
ly in a ſhort time ſeem'd much to de- 
cay and ready to expire ; whereupon 
F caus'd one to blow conſtantly, yet 


but very gently, in at the pipe with | 
a pair of bellows, and by this means, | 


_ 
% 
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chough we did not keep the flame vi- 


gorous, yet we kept it altve for above 


four minutes ; and then obſerving it 
to be manifeſtly ſtronger than it was 
when we began to retrelh it with the 
Bellows, we ceas'd from blowing, 
and found , that though the Glals- 
pipe was ftill lefr open, yet within 
about one minute the tlame was quite 
extinguiſhed, 


| — 


EXPER, V, 


Of the Conſervation of F lame under 
water. 


\He better to examine the neceſ(- 
 ficyof Air to Flame, I chought 

fic not only to make the ſeveral Try- 
als mention'd in this Paper, whether 
it would live in a medizm much thin- 
ner than Air ; but alſoto try, whether 
F 4 it 
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tt would be able to continue in a me- 


dium many hundred times chickers 


than Air, namely in Water, 


I doubted not but many would : 


think this both an eafie and a needleſs 
Inquiry, fince eminent Writers, both 
Ancient and Modern, tell us without 
ſcruple, that Naptha and Camphire 
will burn under Water ; but 1 had 
never the good fortune to be able to 
make them do ſo ; and may be allowed 
to doubr, whether thele Writers; not. 
withſtanding their confidence, deliver 
what they aftirm upon Experience,not 
bare Tradition. And though in ce- 
lebrated Authors 1 have mer with di- 
vers Receiptsof making Compoſitions 
that will not only burn under water, 
but be kindled by it ; yet 1 have found 
thoſe, I had occaſion to confider, to be 
ſolamely or ſo darkly ( and ſome of 
them 1 fear ſo falſly ) fer down, that 


by the following compoſition, hoy | 


(hight 


> 
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ſlight ſoever it may ſeem, 1 have been 
able to do more than with things they 
ſpeak very promifingly of'; ſince, . 


{| though 'twill not be kindled by warer, 


yet. being once kindled it will con- 
tinueto burn under water. 

And thar there might be no ſulpt- 
cion, that whilſt che mixture conti- 
nued under water, it did only as it 
were vehemently ferment, or ſuffer a 
violent agitation of its parts without 
having them kindled, rill in © their 
aſcending they were aQtually fired by 
the contatt of the air, incumbent on 


- | the ſurface of the water ; To obviate 


this ſuſpicion ( 1 ſay) we were careful 
to try the Experiment, not. oply 1n 
other Veſſels, but in a large Glaſs, the 
tranſparency of whoſe fides, as well as 
that of the contained water, would 
permit.us to ſee for a while the burn- 


| -1ng of our compoſition , which was 
| ſometimes with a'weight detain'd, and 


{ome- 
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ſometimes with a Forceps held , till 
'twas conſumed, a good way under 
the ſurface of the Water. 

The way of making the Experiment 
is this : We took of Gunpowder three 
ounces, of well burnt Charcoal ons 
drachm, of good Sulphur or flowe 
of Brimſtone a little leſs chan half 7 
drachm , of choice —_— neat 
a drachm and half : Which Ingredi, 
ents being well reduc'd to powder, 
and- diligently mingled without any 
liquor ; either a large Gooſe-qui, 
whole feathery part was cut off, or; 
piece of a Tobacco-pipe of two 
three inches long, and well ſtop'd a; 


one end, had its cavity well fill'd with 
this mixture, (inſtead of which, bez 


ten Gunpowder alone might ſerve, if 


it did not operate too violently, of 
waſte too ſoon ; ) For the kindl; 

whereof, the open orifice of the Qzl 
or Pipe was carefully ſtopt with: 


CON 


of | 


the 


fro! 
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convenient quantity of the ſame mix- 
cure, made up with as little Chymical 
Oyle or Water, as would bring it to a 
fir confiftence, This Wild-fire was 
kindled in the Air, and the Quill or 
Pipe, rogether with a we&ight,io which 
'twas tied to keep it from atcending, 
was flowly let down to a convenient 
depth under water, where ic would 
| continue ro burn, as appeared by the 
great ſmoak it emitted ,, and other 
figns, as it did 1n the air ; becaule the 
ſhape of the Quil or Pipe kept the dry 
mixture from being acceſſible to the 
water ( that would have dtforder'd 


| and ſpollPd ir ) at any other part than 


the upper Oritice; and there the ſtream 
of kindled matter iffued out with fuch 
violence, as did inceffancly beat off 
the neighbouring water, and kept It 
from entering into the cavity chat 
contain'd the mixcure,which therefore 
would continue burning till 'twas 
conſumed, 'Tis 


| 
| 
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_ *Tis probable, that moſt men will 
concluile from this Experiment, that 
Air 1s not ſo abſolutely neceflary.to 
the duration of Flame, as ſome other 
of our Tryals ſeem to argue ; and that 
chere ought to be. a difference made 
berween ordinary Flames, and thole 
thac burn wich an extraordinary ve. 
hemency. But my deſign being, as 
[ long ſince intimated, rather to re: 
late Tryals than debate Hypotheles, 1 
ſhall only add, that ic may be pre 
tended on the behalf of the opinion 
that this experiment ſeems to dl- 
prove, that, not to mention the Ai 
that may lurk im the Pores of the Wa, 
ter, or that which may be 1nterceptel 
between the little grains of Powde 


whereofthe mixture conſiſts, the Salt, 
petre it ſelf may be ſuppos'd to be 


fuch a texture, that: in its very for- 


mation the corpuſcles,, that compolt 


it, may intercept ſtore of little acre) 


particls | 
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particles between the very minute ſo- 
lid ones which thoſe Corpuſcles are 
made up of, And this incxiſtence of 
the Air in Nitre may be probably ar. 
gued from the great windineſs of the 
tame that is produced upon the de- 
flagration of Nitre. According to 
this ſurmiſe,though our mixture burns 
under water , yet. it does not burn 
without air, being ſupplied with e- 
nough to ſerve the turn-by the nume- 
rous eruptions of the acreal particles 


of the diffipared Nitre it {elt..” 


On this occaſion I remember, that 
in another Paper I relate, that for di- 
vers purpoſes, and among them to 
remove this ſuſpicion, I'{uccdsfully 
tried ro reproduce Nitre 1n Vacuo Boys 
liano,; that there might: 'not be. any 
Air, or at leaſt any quanticy worth 
heeding, intercepted berween the con- 


- vening particles; that by their coa- 


litions made up the nitrous Cor- 


puſcles, 
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puſcles, which in favour of the necel. 
fity of Air to Flame may be pretended 
to be but ſo-many litcle empty bub: 
bles cloſe ſtop'd, whoſe moitter part 


may by the fire that kindles the nity 


be exceedingly rarified, and in that 
eſtate emulate air, and violently burſ 
their little priſons, and throw abou 


the fragments of them with force, an(| 


in numbers-enough to make their ap 
gregate appear ſuch a-tlame,as is wot 
ro be made by un&tuous and truly 
combuſtible Bodies ; , and yet this rx 
rifi*d ſubſtance,. that thus ſhatters th 
nitrous —_ , may really be 
crue and laſting air, but only vehe- 
mently agitated vapours, which pre- 


ſently, .upan the ceffation of the hea, 


return to iquor; as we ſee, that 
vapours ofan /Eolipile, that uſue 
after the acreal Particles have bee 
expell'd, tbough they. make a gr 
noiſe and a temporary wind _— 
0 


; 
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hole they ſtream, out at, and would 
mar+.95 if that hole were cloſe ſtopr, 

eak the Zolipile ; yet are not true 
and permanent Air, but at a ſmall di- 
ſtance off the Inſtrument return into 
water. 

But though I could ſuggeſt other 
ſuſpicions and conjeCtures about the 
incluſion of Air between the parricles 
of Salt-petre ; yet 1 forbear to mention 
them in a Writing defign'd to be 
chiefly Hiſtorical, 
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nl EXPER, VI, 


re) Relating an odd Phznomenon a- 
b/ bout the Flame of a Metal in our 
4 Vacuum, 


od the foregoing Experiments 
real made on {ur I ſhall add 
th 2 Phenomenon afforded us by chance, 
and 


8 Of the difficulty of preſerving 
and yet not unworthy; ceaipdny 
the reſt. 

Whilſt. we were erying to kindle 
ſomething i in our exhauſted Recelyer, 
ic happen'd by ſome accident or: 0. 
ther, that the combuſtible ſubſtance, 
that was to be kindled, fell beſides the 
iron, - whereby our incended. trial. wa 
defeated. But whilſt we were.con- 
ſidering what was to be done on this 
occaſion; and had not yet- let; in .the 
Air that had been pump'd 'out , .the 
lights alſo continuing yet removed; 
we were ſurpriz'd to ſee ſomething 
burn like a pale blewiſh Flame almoſt 
in the midft of the cavity of the Re- 
cciver, :and at firſt ſuſpeQted ir tobe 
ſome illuſion of the eyes ; butall the 
by-ſtanders perceiving it alike, and 
obſerving that it grew very broad, we 


look'd at-it with great attention, an 
found it to lat much longer, than, | 


remember, 1 have ſeen any flame d! 
In 
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in an Exhauſted Receiver. I ſhould 
have ſuſpedted, it had proceeded from 
ſome Brimſtone, ſticking, without our 
heeding it, to ſome parc of the iron, 
which we had formerly imployed to 
kindle Sulphur 1 in our Receiver, had 
ic not been chat, beſides other hings, 
I remembred, thar we had juſt before 
kept IC red-hot in the hre, and conle- 
quently muſt have burn'd away any 
little Brimſtone, it there were any that 
adher'd ro-1it ; But though we much - 
wonder'd,whence this our Flame pro- 
ceeded, 1 would not let any thing be 
done chat might haſten its extin&tion-; 
and ar length, when it expired of it 
elf, we let in the Air, which had been 
ll then kept our, and perceiv'd upon 
the concave part of the iron ( which 
we judg'd to be the place where che 
flame had appeared ) a piece of melt- 
ed metal, which we concluded had 


; been faſten'd co the ſtring, that the 


In 
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| 
| 
| 
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fewel we defign'd'to kindle had been: 
tied to, in order tothe letting it down 
che more eafily: And this made us 
conceive, that -the ſtring happening 
to be burn'd bythe exceſtive heat of 
che-iron, the plece of metal fell into 
the cavity of it, and; by the ſame heat, 
the more combuſtible part, which the 
Chymiſts call che Sulphur; was melt- 


ed and kept on fire, and continued'| 


burning ſo long as we have related. 
The piece of metal was judg'd to be 
Lead, but heviny nct formerly ob: 
ſerv'd ſuch a diſpoſition in that metal 
to be indam'd, 1 confider'd it atten-: 
tively, and perceived, that 'twas ſome 
Fragment , | that the Operator had 
chanced to light on, of a mixture of 
Lead and Tin that I had ( a while 
before, for an Experiment not at all 
belonging to our preſent ſubje&) 
cauſed to be colliquated in a certain 
proportion. Upon whoſe account 
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ic ſeems, the mixture of the ingredi- 
ents had acquired ſuch a new texture, 
as, whether by making tlic bodies o- 
pen one another, or by what other 
means ſoever, fitted the maſs to afford 
us the Phenomenon above recited; 
And though I made an unſucceſsful 
Tryal with a mixture of Lead and 
Tin to produce ſuch a flame upon 


| the heared Iron in the open Air ; yet 


the newly related experiment may 
ſuffice to argue, that there may be 
Flames of metalline Sulphurs ( as the 
Chymiſts call them ) thar will be at 
leaſt as eaſily produced withour the 
concurrence of the Air, as that of 
common Sulphur, and continue to 
burn in our Vacuum longer than it, 
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of the FR difficult Prope- 
gation of Afﬀtual Flame in 
Vu Boyliano. 


Have more than once obſery'd, 
_ that ſome bodies. ( whereof 1 
make particular mention 1n a- 
nother Paper, ) though they 
will not be curn'd into Flame by very 
intenſe heats, and thoſe of very dit- 
fering kinds, 'are yet very readily 
kindled by an aQtual Flame. 50 that 
the Propagation of Flame to conti- 
guous bodies, that, according to the 
hitherto obſery'd and unqueſtion'd 
courſe of things, muſt thereby in a 
moment, as it were, be actually in- 
flam” d, ſeems to be not only very 
G 4 | $a 


88 Ofthe difficult Propagation of 
eaſie, but almoſt infallible : And yet, 
that chis propagation 18 not ealie, or 
is perhaps ſcarce poſhble to be per- 
form'd withour the afliſting preſence 
of the Air, may be gather'd; from the 
next following. 'Experiments : . At 
whoſe titles though you will proba- 
bly be ſurpris'd, m regard that by the 
two firſt Experiments of the firſt Title 
of this Tratt it will ſcarce be expe- 
Qed, that Sulphor ſhould be kindle | 
in our Vacuum ; yet I preſume your 
wonder will ceaſe, when 1 pur you 
in mind, that I formerly cook notice 
to you of my having ſometimes met 
with ſuch Sulphur, as would be kin- 
dled there: and *twas,whilſt that well- 
diſpoſed parcel of Sulphur laſted, that 
I took the opportunity of making 
with the flame of it the Tryals, to 
which I now proceed. | 
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" An ineffeiual attempt to make 
Flame kindle Spunck'tn an Ex- 
_  bauſted Receiver. - ---  -—- 


Aving 'placed the often men- 
KF tion'd Cylindrical plate of 1. 
ron, . tirſt brought co. be red-hot, in 
a Receiver, capable of containing 
two Gallons of water ; and having 
alſo diligently -pump'd out the Air, 
we kindled a little Sulphur uporfthe 
heated plate, and then a piete of 
dry'd Spunck, tied to' a, ſtring, was, 
by the help of a turning key , let 
dawn to the Flame ; and when the 
Experiment was | finiſhed , and the 
Spunck was taken out, we found 1t 
in divers places not manifeltly al- 
ter'd ſo much as in colour; and in 


thoſe parts, that had been moſt ex- 
poſed 


go Of the difficult Propagation of 
poſed to the Flame, it was turn'd to 


a ſubſtance very differing from aſhes, | 


being black and brittle as tinder, and, 
like it, exceedingly. diſpoſed to. be 
kindled. upon the touch of Fire. 


——— tt. A. 1 ” 
. — 


. An unproſperous attempt to make 
_ the belp of Air. 


S a farther confirmation of. the 
, difficulty of propagating Flame 
1nour Vacuum, we may annex the fol. 
lowing Tryals. 
Into the lately mention'd Receiver 
we conveycd the Cylindrical plate of 
iron, made ule of in the former Expe- 
riment ; and when the Air had been 
diligently pump'd out, we did, by 
the help of the turning key, let down 
: upon 


> ow 
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upon the hot: iron a. piece of ſuch 


' brimſtone, as. would, in ſpite of ſo 


diſadvantagious a place, be kindled 
with that; heat... A little above this 


} Sulphur we, had tied tothe ſame ſtring 


apiece of -Campbhire ,. that being a 
body exceedingly apt to take fire, if 
not. (as it; were ) to. draw it, at. the 
flame of lighted Brimitone. But our 
Sulphur, melting wich the heat of che 
Jon Cylinder, dropt junluckily from 
the ſtring /rwas faſten'd to before, and 
far the moſt, part fell. off.., And..as 
ſoon as it cameto the. ground, where 
it was diftant from the vehement hear 


of the meal, the flame expired, and 


that part of the Sulphur, that hap- 
pen'd-to ſtick to et lide of the iron, 
was inflam'd by it :+ And I, that 
chanc'd to be then in an inconvenient 


poſture for ſeeing the Camphire,could 


not, becauſe of the ſmoak of the ex- 


tinguiſtd Brimſtone, well diſcern 


what 


92 Of the difficult Propagation of 
what became of it. But my Amanu- 


enſis, that happen'd to be on the beſt 
fide of the Receiver, affirm'd, he 


rm ſaw the Flame of the Brim. 


one reached the Camphire, without 
betng able to make it flame. Which 
feem'd the leſs to be doubted of, be- 
cauſe the Camphire was by help of 
the turning Key let down low enough, 
and if tt had afforded a flame the 
difterence of Colours betwixt that and 
the blew flame of Sulphur would have 
made it, very eaſfie for me to have di- 
ftinguuſh'd them, 

Another tryal I would have tho- 
roughly made to kindle one piece of 
Sulphur in our Vacuum by the tlame 
of another, tied a little lower in the 
fame ſtring, that ic might firſt touch 
the heated iron, and be thereby {et 
on fire ; bur, though we could find 
nothing that was viſibly amiſs in the 


kind of Sulphur we then us'd, yet we | 
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were not able even by a reiterated 
tryal ro make it take fire upon the 
iron, where nevertheleſs it melted and 
ſcem'd a little ro boil, 

A third Tryal was not ſo unſuc- 
ceſsful ; for having in the well-cx- 
hauſted Receiver let down upon the 
very hot iron a match, made of a piece 
of Card dipp'd in Brimſtone, the 
lower extream of it was kindled by 
the contaQ of che hot iron, But though 
the ſulphurated part of che match thus 
flamed away, yet the remaining part, 
which was a meer plece of Card, was 
not thereby turn'd into flame, nor in 
moſt places ſo much as ſenſibly 
ſcorclyd or black'd ; though (as I re- 
member ) the match had been pur- 
poſely dry'd before-hand to facilitate 
Its inflammation, 


EXPER, III, 
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EXPER, 111, 


A firange Experiment upon Gun: 


powder, /hewing, that though it 
were fired it ſelf, yet would not 
fire the contiguous grains in Va- 
cuo Boyliano. 


He preceding Tryals may ſuffice 

| ro -manifelt che difficulty of 
communicating Flame, withour the 
help of Air, from one body to another, 
even when the bodies to be kindled are 
of a very inflammable nature. Bur 
becauſe there is no propagation of 
Flame made in any bodies that we 
converſe with here below, with any 
thing near ſuch Celerity as in the con- 
tiguous grains of Gunpowder ; a 
great heap whereof will, almoſt in che 
ewinkling of an Eye, be turn'd into 
Flame by propagation from any one 
{mall 
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| ſmall kindled grain ; nothing ſeen'd' 


fitter to manifeſt how much Flame is 


|| beholden to Air, than if ſuch an Ex- 


periment could be made , as might 
ſhew,, that, even amongſt the con- 
tiguous grains of kindled Gunpow- 
der, Flame would not be propagated 
without the help of Air, How far a 
tryal of this nature may be made in 
our Engine, the following Narratives 


will beſt declare, 


We took ſome Paper, and laying ir 
upon ſome convenient part of the 
plate of the Engine, we made upon it 
a train of dry Powder as long as the 
glaſs would well cover; then, care- 
tully faſtening on the Receiver with 
good Cement, we lolicitouſly pump'd 
out the Air; which done, we took 
a good Burning-glaſs , and about 
noon caſt the Sun-beams through it 

upon the train 1 of ſome Gunpowder : 
where, 
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where , though the ;indiſpoſition to 
accenlion was-{o great, that the pow 
der did not only {moak but melt with- 
out going oft., and the Operator 
(though vers'd in ſuch Experiments) 
would not allow that it would fignitie 
any thing to continue-the tryal any 
longer ; yet upon my being obſtinate 
to proſecute it, he, being willing to 
tollow che Experiment , rationally 
confider'd, that the Receiver, we had 
been hitherto fain to uſe, was ſo opa- 
cous as to refilt the entrance of many 
of the beams that thould have their 
operation upon tae Powder : where- 
upon taking a finer glaſs that was late- 
ly come in, we laid by the former, 
and imploy'd that, which, by reaſon 
of its tranſparency, fo little weaken'd 
the beams of the Sun, that being ac- 
cording to my direttion held ob/i:- 
nately upon the ſame parts of the train, 


they were able to fire ſeveral of them 
- one 
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one after another. But though the 
Sun could thus kindle the Powder, yet 
ir could not make the flame propa- 
gate, bur only thoſe parts thac were 
melred did ar length kmdle and fly 
away, leaving the reſt unalter'd, as 
| curiouſly obſerv'd, finding ſeveral 
lictle maſſes. of colliquated matceg 
in ſeveral places of the train, with the: 
Powder unchang'd' In all the other 

s of the fame crain that lay in a 
dixe&t line ; befides that ſome of the 
licdde colliquated mailes were conti- 
guous to the reſt of the Powder, which 
appear'd unchang'd.,and kindled rea- 
dily, and tlath'd all away as ſoon ag 
I caus'd the Burning-glals to be ap- 
ply'd go it in the open Air; 


H E X- 
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EXPER, IV. 


Reciting another Attempt to confirm | 


the former, 


Or further Confirmation of ſo odd 

F an Experiment, 1 ſhall alſo add 

a thort account of another made with 
Gunpowder in our Vacuum, 

To try on an occaſion, that need 

not here be diſcours'd of, whether by 

the help of one of thole little inſtru- 


ments that are now us'd art London to | 


examine the ſtrength of Powder, we 
could find any difterence made by the 
abſence and preſence of the Air, in 
the refiſtance of the Inſtrument, or the 
eftetts of the Powder on it ; we faſten'd 
it to a competently heavy and com- 


modiouſly ſhap'd weight of Lead, and 


when *twas carefully filPd and prim'd 
with Powder, we plac'd it in a Re- 


celve | 
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ceiver of a convenient bigneſs, whence 
we pump'd out the Air atcer the uſual 
manner,-.and perhaps with more than: 
uſual diligence, But though ar length;; 
alter the Powder had' long reſiſted the 
beams. of 'the-Sun. concentrated. pr.it. 
by a good double) convex Buraings 
glaſs,''ir did, as 1 expected, take fite 
at the Toucl-hole, ' and fl che -Recei- 
ver with .ſmoak ;_ yetthis | kindled 
Powder :could. not; propagate;! the: 
flame co;that, which; was 1n the box; 


| how contigyous!ſoeyerthe two parcels 


were to one another. And when the 
inſtrument was taken out into the Air, 
(by which it appear d how free the 
Touch-hole was,) as ſoon as ever 
new-priming with the ſame ſort of 
Powder was put to it, the whole very 


| readily went off; And when, for fur- 


ther ſatisfa&tion, we caus'd the inſtru. 
ment to be new charg'd, and upon its 


taking fire only at the Touch-hole in 


H 2 che 


roo Oftbe difficult Propagation of 
the exhauſted Receiver, "we ordered 
new-priming to be added withour fo 
much: as taking the-inſtrument our of 
the Receiver, though afterwards the 
Receiver was cloſed agam; but with- 
out'-being oor warts; of ' Air ; | the 
Powder, thougheloſely ſhut up jn the 
Glaſs,” did readily:go off, as well that 
which was i the-box or cavity of 
the:Powder-tryar, as thatiwhich lay 
on the" outward part of''the Inftrn- 
ail And this eval, tor the main, 
VaSioanga with _ like ſyscels, 
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"EXPER, V. 

' Briefly -mentioning two , differing 

Tryals with two differing Events, 


to kindle Gunpowder in cur Va- 


F Ou will eafily believe, that the 
event of the foregoing tryals 
ſeem'd ſtrange0enough. to the. .inge- 
nious perſons, thar I had delir'd robe 
preſent at them ; and- perhaps the at- 
tentive confideration of jr. may. well 
enough ſuggeſt ſuch odd ſuſpicions 
and conjeQures, as I have neither the 
leiſure nor the boldneſs to diſcourſe 
of in this place. 5 
But here 1 ſhall not diſſemble my 
having, by a ſomewhat differing way, 
made a couple of tryals , whereot 
though the firſt may confirm the grear 


indiſpoſiticn of Guhpowder to: be 


H 3 kindled 
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kindled in our Vacuum , yet the ſc. 
cond ſeems to look another way. 

The firſt is ſummarily ſet down in 
my Nores to this: purpole. .{ A tew 


ſmall corns of Gunpawder, being in- | 


cluded in a very ſmall buble free 
from its Air, and ſecur'd againſt the 
return of it, or any other, and then 
apply'd warily fo Coals'cover'd with 
Athes ; did not.go off nor hurn, bur 
afforded a little yellow powder that 
ſeem'd ro be Sulphur, and ſublim'd to 
the upper part of the glaſs, ] 

The Latzer's event 1 found in the 
ſame paper to have been thus regi. 
Rerd. [But two larger Bubles though 
ſtrong, whereof o:e had the Air but in 
part, andthe other ca efully emptied ; 
being provided e.ch of them with a 
greater quantity of Powder ( though 


icarce enough to promile l{uch an et- | 


;fet ) a while after they were put up- 
on quick Coals, each of them was 
pling: | Mower 
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blown in pieces. with a Report almoſt 


like that ofa Musker; but,chough this 
was done in a dark place, yet we did 


| not perceive, whether or no there were 


any real flame produc'd. ] 

The event of this Tryal ſeems ac 
firſt fight to conrradif the inference, 
that probably you have drawn from 
the foregoing Experiments. Bur yer 
It may not be unworthy of our 1nqui- 
ry , whether this way of tryal be as 
proper to give. latisfactton tothe cu- 
rious, as that, made with the Sun- 


| beams, was. And [. leave it to be con- 


fder'd, whether or no 1t may nor be 
doubted, whether the going oft of the 
Gunpowder Was caus'd by a fuccel- 
five, Taough extreamly {witt, propa- 
gation of real Flame, trom the- firlt 
kincled grains to the rett ; or did not 
proceed from UNI , Thar the coals 
acting ſtrongly at the ſame time 0.1 


the w rhole Area or extent of the POW- 
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der that was next to them, and this 
itt the abſence of the Air, each grain 
was in that caſe, as 'twere,a little Gra- 
nado, and the heap of them being | 
uniformly enough ted on by rhe fe 
they were made to po oft, as to ſenle, 
all at once, as if there had been bur 
contemporary Exploſion made of 
them all together by the a&ion of the 
external fire, rather than any true Ac- 
cenſion made by the flaming ecrains 
of the unkindled ones. As | remem. 
ber I have tried, that even in the open 
air one may., with a Burning-glaſs 
dextrouſly mploy'd, make ſorne part 
of a little parcel of Aurum fulminans 
go off, whilſt the neighbouring parts 
of the ſame parcel, to which the focus 
does not extend with heat enough, will 
not be made to do ſo, 
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EXPERIMENTS. 


Aboutthe Relation betwixt 
AND THE 


FLAMMA , VITALIS 
| of Animals. 


(Sent to the ſame Perſon to whom the 
former Papers were addreſs'd.) 


} 
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EXPERIMENTS 


About the Relation betwixt Air, 
and the Flamma Vitalis of 


Animals. 


(Sent to the ſame Perſon to whom the 
| farmer Papers were addreſs'd.) 


He xx, Experiments hi- 

therio ſet down under 

the thre? furegoing 71- 

tles.by ſhewing the Rela- 

tion betwixt Air and Flame in\gene- 
ral, may be ſerviceable to the Inqui- 
rers into the nature of the Vital F lame 
in particular. But yet having had 
occafjon ro make ſome tryals, that 
mote direaly regard the requiſiteneſs 
of Air to the Flamm- V'alis or Vital 
Prin- 
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Principle of Animals ; I ſhall now 
preſent you by themſelves as many as 
I could light on, without being (oli- 
citous that they ſhould be quite dif. 
fering from each other ; " In 


ſo new and nice a ſubjeR; the affinity | | 


chat may'be found between ſome, <1. 

ther in regard of the ſubje&s expos'd 
To tryal, or in the manner of making 
ir, may be uſeful, if not neceſlary, to 
confirm things by the reſemblance of 
Events, or make us proceed cal 

tioufly and diſtinQly in pronouncing 
upon caſes where the ſucceſs was not 
uniform, it 
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EXPER, I. 


Where in the Durations of the Life 
_ of an Animal, and of the Flame 
of. Spirit of Wine, included toge- 
ther in acloſe Veſſel, were com- 
pared. | 


"TE took ſome highly reGified 

'Y Spirit of Wine, and put a- 
bout; a ſpoonful of it into a ſmall 
Glaſs-lamp, conveniently ſhap'd and 


; purpoſely blown with a very ſmall 


orifice, at which we put in a little 
Cotton-wieke, which was bur very 
lender, - tr | | 
We alſo provided a tall. Glaſs-Re- 
ceiver,which was in-length 448 inches, 
and:contain'd;above twenty pints of 
water. This: Retetver, which was 
open at bath: ends , was at the upper 
orifice ({ which was: not wide.) co- 
vered 
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vered with a Brals-plate, fatned on 
very cloſe with good cement, for ules 


whoſe mention belongeth not to this | 
place ;'and for the l>wer orifice,which | 


was far the wideſt, we had provided 
2 Braſs-plare furniſhed with -a-com- 
petent quantity of the cemeat we im. 


ployed to keep rhe Air out: of the | 


Pneumarical Engine ; by means of 
which plate and cement we, cguld 
ſufficiently ' clofe the lower ar ifice 
(though awide one) of our Receiver, 
and hinder the Air from getting-in' at 
Theſe things being'thus prepared, 
we took the ſmall Glaſs-lamp above 
mentioned, and having lighted'it, we 


plac'd both ic and a'ſmall Bird (which 
was a Green-finch ) upon the Brals- 


plate, and in a mice taſtned itvo the | 


lower orifice of the Receiver; and then 
watched the event ;' which was, that 
within two minutes. (as near as Wc 

| could 
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could eſtimate by a good minute- 
watch ) the flame , atcer having fe- 
veral times almoſt quite di{appear'd, 


| was utterly extinguifhed ; bur the 


Bird , chough for a while he leem'd 
to cloſe his eyes-as though he-were - 
fick, appear'd lively enough at the 
end of the third minute ; 'at which 
time , being unwilling to wait any 
longer by reaſon of ſome avocations, 
I cauſed him to be taken our, | 

After he had for a pretty while, by 
being kepr in the free Air, recovered 
and refrethed himſelf, the former cry-l 
was repeated again, and ar the end 
of the ſecond minute the flame of the 
Lamp went out'; but the Bird ſeem'd: 
not ro be. endanger'd by being kept 
there a while longer. 

Afcer this, we put in together with 
the ſame Bird two lighted Lamps'at 
once, ( viz. the former and another 
like it ) whoſe flames, according ro 


expecta- 
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expettation, laſted not one whole mi- 
nute before they went out together. 
Bur the Bird appear'd not to have 


been harmed, afrer having been kept | 


| five or {ix times as long before we 
cook off the Receiver. 

In the tall Receiver above-men- 
tioned we included a Mouſe, with a 
lighted Lamp filled with the Spirit of 
Wine.; but before the Experiment 
was netr finith'd, rhe Mouſe, being at 
liberty within the Glaſs, 'made a ſhitt 
to blow out the flame ; which being 
revived without taking out eirher the 
Lamp or the Animal , the Spirit of 
Wine burn'd about a minute longer, 
during which time the Mouſe ap- 
pear*d not to be grown ſick, no more 
than it did afterwards, when for ſome 
minutes, after the extinon of the 
flame, he had been keprin the ſame 
clote and infected Air, 


Afterwards 


Is 
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Afterwards we plac'd the lame 
Mouſe in another Receiver , which 
ſeem'd to be by a third part le(s capa- 


| cious than the former, and in it we 
alſo fixed a plece of ilender Wax- 


candle, fuch as 1s wont to be made 
up in Rolls, ( and imployed to light 
Tobacco.) This Candle continued 
burning in this new Receiver bur for 
one minute, during which time it 
emitted ſtore of ſmoak ; but this nor 
hindering the Animal to appear live- 
ly enough, even after we had kept 
him much longer in that infefted Air, 
the ſame Candle without being taken 
out was lighted again , but burn'd 
not ſo long as before ; yet it ſufficed 
rodarken the Receiver, and therefore 
probably much to clog the included 
Air, in which neverthele(s che Mouſe 
being kept, by our guels, eight or teri 
minutes longer, he appeared, neither 
when he was taken our, nor a while 

I before. 


| PO, cer 
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before, to have received any conſi- 
derable harm by his detention there, 


EXPER, 11, "1 he 


Of the Duration of the Life of a Bird 
compar d with the laſiing of « hi 


burning Candle and Coal in oun 
Vacuum. 


E took a Green-finch and a | © 

? \ piece of Candle of twelve mc 
to the pound, and included them in | T 
71. capp'd Receiver, capable of 
C11 Ing about two Gallons or f1x- 
tec pound of water , which was very 
c.rstully c-mented on to the Pump, 
char no Air might get in or out, In 
this Glaſs we Tatts, 'd the Candle to | 
bura cull the lame expired, ( which it 
did, in more than one Tryal, within 
two minutes or ſomewhat leſs ; ) at 
which 


In 
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which time the Bird ſeemed to be in 
no danger of ſudden death ; and, 
though kept a while longer in that 
 clogg*d and ſmoaky Air, appeared to 
be well enough when the Receiver 
was removed. Afrerwards, we put 
the ſame Bird into the Receiver with 
2 plece of a ſmall wax Taper, whoſe 
flame though it laſted longer than the 
other; yet the Bird ourclived it; and 
'twas judged he would have done ſo, 
though the Flame had been much 
more durable. After this, we in- ' 


| cluded the ſame Bird with the firſt- 


mention'd Candle in the Receiver, 
which we had cauſed ro be often 
blown into with a pair of Bellows, to 
drive out the ſmoak and infected Air : 
and then beginning to pump out the 
Air, we found, that the Flame began 
more quickly ro decay , and the Bird 
to be much more diſcompoled than 


+ | in _the former Experiments; but ſtill 


I 2 | the 
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the Animal ou.lived the Flame though 
not without Convulfive motions, The 
Experiment we repeated with a piece 
of the tore-mention'd Taper, and the 
tame Bird, which, though caſt into 
hrearning {ymproms upon the gra- 
dual withdrawing of the Air, outlived 
not only the t lame, but rhe ſmoak tor 
that iſſued from the kindled Wicck: 
which circumltance was allo obſerved 
in the preceding Tryal, 

Laitly, having freed the Receiver 
from {moak,,, and ſupplyed 3c with 
treſh air, we pur in with the ſame 
Bicd 1 plece of Charcoal of abour rwo 
inches 1n length, and halt an inch in 
breadth, which had been, juſt before 
"twas pul in, well blown with a Pall 
of Bellows, That ic might be treed 
from aſhes,and choroly , and 
made haſte to pump out thi air. Thi 


diligence was continued not only till 


none of the thre could be diſcern'd' 


by 


Air, and the F.V. of Animals, 117 
by any of the By-ſtanders, bur ill, 
in our eſtim:tion, ( which che event 
juſtified ) it was Irrecoverable by the 
admiſſion of the outward air ; which 
at its cuming 11 found che Bird very 
fick indeed, but yet capable of a very 
quick Recovery, And this Expe- 
riment was, with the ſame Animal 
and Coal re-kindled, tried over again 
with the ſame ſucceſs, 

Whether this ſurvival of Animals, 
not only to a flame that emits ſtore of 
fuliginous ſteams, as 1n this tryal ; 
but co that which 1s made of fo pure 
a fuel as Spirit of Wine, that affords 
not ſuch ſteams ( as in the former ex- 
periment ;) Whether, I ſay, this ſur. 
vival proceed from this , That the 
Common flame and the Vital flame 
aremaintained by diftinc ſub'tances 
or parts of the Air ; or that common 
Flame making a great waſte of the 
Aercal ſubſtance, they both need to 

1 3 keep 
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keep them alive, cannot fo eaſily as 
the other find matter to prey upon, 
and fo expires, whil't there yet re- 
mains enoug!1 to keep alive the more 
temperate Viral flame ; or that both 
theſe cauſes, and perhaps ſome other, 
concurr tothe Phenomenon, | leaveto 


be confider'd. 


L —— ——— 
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EXPER, 111, 


Of what happen'd to the Light of 
Glo-worms in the Exhauſted Re- 


ceiver. 


Or the ſake of chole Learned men, 
that have thought the Ljghe of 
Glo-worms and other thining inlets 


to be a kind of etulfion of che Bic- | 


lychnium, or vital Flame, that nature 
nas made more Luminous in theſe 
lictle Animals than in others ; and 


which | 
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which a very eminent Phyſician of the 
Colledge of London aftirms to have 
felt in a warm climate more than ſen- 
ſibly hoc ; I ſhall ſubjoyn on this occa- 
fion ſome tryals made on Glo-worms, 
which elle ſhould be reterr'd to thoſe 
Experiments of mine about the Rela- 
tion betwixt Air and Light, that you 
were tormerly pleaſed to publith, 


We took two Glo-worms,that ſhone 
vividly enough, eſpecially one of 
them, whoſe Light appear'd ftrong 
and tinfted as if ir had been tranſmit- 
red through a blew Glaſs ; Theſe we 
laid upon a litcle plate, which we in- 
cluded in a {mall Receiver of fincr 
glaſs than ordinary, that we might 
the better ſee what would happen: 
And having for the ſame purpole re- 
moved the Candles, that no other 
Light might obſcure that of the In- 
ſefts, we waited in the dark till chat 

I 4 was 
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was conſpicuous, and then order'd 
the Air to be begun to be pump'd 
out; and, as we expetted, upon the 
very firſt exſucion there began to be 
a very manifet diminution of the 
Light, which grew dimmer and dim- 
mer, as the Air was more and more 
wichdrawn, till at length ic quite diſ- 
appeared, though there were young 
Eyes among the aſfiftants. This 
darkneſs having been ſufter'd to con- 
tinue a long while 1n the Receiver, we 
let in the Air again, whole preſence 
( as we Jook'd for ) re'tored at leaf 
as much Light as irs abſence had de. 
priv'd us of, This experiment was 
repeated with one more of thoſe 1n- 
ſes; and the event was, that they 
all three gradually loft their Light by 
the Exhauſtion of the Receiver, and 
rezai'd 1t ( with ſome increale,_ as 


was judged ) by the return of the | 


Air. And 1n this Experiment we let 
in 


mm 
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in the Air by degrees, and with an 
interval or two, to obſerve, as we did, 
that, as the diminurid8n of Light was 
greater and greater when the Air was 
more and more withdrawn, lo the re- 
turning ſplendor was gradually in- 
creaz'd as we pleas'd to let in more 
and more Air upon the worms. 


RD —— 


CTXPERM, IfY, 


Containing a variation and im- 


provement of the foregoing 
Tryal. 


Ur here I foreſaw, 1t might be 
ſuſpetted, that che diſappearing 

of the Light in our Exhauſted Recet- 
ver did not ſo much proceed from a- 
ny real, though but temporary, ex- 
tindion oreclipſe of 1t, as from this, 
| that theGlo-worms having, as I have 
often 
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often oblerved, a power of drawing 
the luminous part into the opacouz 
parc of their bagly, they might, find. 
ing themſelves prejudic'd by the 
withdrawing of the Air , hide their 
Light from our Eyes, withour lofing 
Ir, till being again refreſhed by the 
return of the Air, they might be in- 
vired to protrude it again into the 
tranſparent part of their tails. This 
ſcruple ſeeming grounded upon the 
nature of the thing, I thoazhr 1t worth 
while to remove it by the help of ano- 
ther obtervation, that | long ſince 
made and hive mentioacd eliewhere 
about Glo-worms. Wiich 1s chis, chat, 
it they be kill'd whil © they are {hi- 
ning, their luminous matter may 
continue to ſhine for a good while 
after tis taken out of thuir bodies; 
and accordingly having pat ſome of 
that, we took our of the forementioned 
inſets, upon a little paper, and in- 


cluded 
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cluded it in the Receiver we 1mploy- 
ed, the Candles being removed, we 
erceiv'd, it to ſhine vividly enough 

Lo the Pump was ſer on work, and 
afterwards to grow dimmer and dim. 
mer, as the Air was more and more 
drawn our, till at length 1c quite va- 
nithed ; and ir re-appear'd immedi. 
ately upon the Air's return, This cx- 
periment was reiterated twice more 
with the fame ſuccel(s for the main, 
But we took notice, that the luminous 
matter, after the Air was let in, ſeem'd 
to us not only to have regain'd 1ts 
former degree of Light, bur ſenſibly 
increas'd it, { as it once happen'd 
alſo in the Experiment made on the 
living worms ;) which whether it was 
caus'd by any real change made by 
the recels and 2ccels of the Air in the 
matter 1t ſelf, or by the greater accu- 
ſtomance of our Eyes to the darkneſs 
of the place, 1 diſpute not ; and ſhall 
only 
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only add this Phenomenon of one of 
our tryals, that having a mind to ſee, 
whether a very lircle proportion | f 
returning Air would not futfice co 
ſtore ſome little Light to che & 
pearing matter; it was fon 
ſtrange to obſerve, that io v1; 

a quantity of Air, a, waz ic 1 

fore the Light was revived , 2. - 
nough to make it become Pit, ty 
fible though but dimm : In © hi 
ſtate it continued, 11] we though: tit 
to let in more Air upon it. ( Farther 
tryals I could nor make '. 1c1 chete 
Glo-worms, having receiv'd them but 
that night out of the Councry , and 
being the next morning to begin a \ 
journey. ) | 


EXPER, V, 
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EXPER, V, 


Wherein the former Inquiry is far- 
ther proſecuted. 


Fter the lately mentioned Try- 

als we made with the Glo. 
worms, having procured two or 
three other of thoſe inſets, whereof 
one was judged to be as large as three 
ordinary ones, we found, when we 
had brought them out of the Country 
to London, that this great worm was 
dead, as faras we were able to judge, 
and finding him to retain a confide- 
rable degree of luminouſneſs in the 
under part of his tail, we put him 
into the ſmall Receiver formerly men- 
tion'd, to try, whether, after the death 
of the animal, the ſhining matter 
would getain its former properrics ; 
but at the firſt time the Air was 
pump'd 
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pump'd our after the uſua] manner, 
th: hight was not-only not aboliſhed, 
but continued vivid enough, and fo 
it did, when the Air being let in and 
again withdrawn, the tryal was made 
a ſecond time. Bur being unwilling 
co abandon the Experiment till we 
tryed it yet further, 1 caus'd the Re- 
celver to be exhauſted yer once or 
rwice more, and at lengrh I perceived, 
that the Light began to diminilh, as 
the Air was withdrawn; and laſt of 
all ir fo diſppear'd that rhe by-ſtan- 
ders could not fee it, whereas upon 
the readmillion of the Air the Light 
ſhone vividly as before, if not more 
brizht, This Experiment was Tel- 
rerared with the like ſucceſs, and in 
both :hele times the like happened to 
the Light of the dead one and of a 
liviag one that we included with it, 
ro be able to compare them tegether ; 
though chere were tins diſparity be- 
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twixt them, that the luminous part of 
the dead worm was much larger than 
that of the living, and the Light of 
the later appear'd of a very greenifh 
blew,whereas that of the former ſeem'd 
to be of a white yellow, 


EXPER, VI. 


Made to examine whether Animals 
be heavier dead than alive, 


Is a recelv'd Tradition, that 
bodies when .dead are much 
heavier than the ſame were when alive; 
the matter of faG& being taken for 
granted, ſome will perhaps alcribe the 
change to the utter inability of a dead 
body any way to affiſt thoſe that en- 
deavour to remove it, Bur,according 
tothe general opinion, this difference 
proceeds from the total extin&ion or 
receſs 
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recels of the ſpirits vital and animal, 
which being ſuppos'd to be not only 


-ag1] but light, leſfen'd che weight of !- 


che body they enliven'd ;. and Flame 
being concetv'd to be the lighteſt a- 
mong bodies here below, 'tis not im- 
probable that ſome will aſcribe the 
Phenomenon to the levity of the 
Flame, which by being diffugd 
through the body of an Animal, and 
vivitying it , deſerves the name of 
Viral. But I would not adviſe any 
to rely on this concelt, tull they are 
duly ſatisfied of rhe truth of the mat- 
ter of ta&, which becaule I have not 
yer found that any has endeavourd 
to try, I ſhail on this occalion give 
you the following tranſcript of one 
of my Notes about Starical Exper!- 
ments, 

A Mouſe weighing about three 
drachms and a half, being put in one 
of the ſcales of a very nice ballance, 

was 


VV. "voy om cow ( WS - - 


CY 4 


Air. and theF. V. of Animals, 129 
was counterpoisd together with a 
ſtring that was ried about his neck like 


a rtoole, and after a while by drawing 


the ends of it was there ſkrangled. As 
foon as we judg'd him quite dead, we 
weigltd him again, and though no- 
thing was ſeen to' fall from him ; yet, 
contrary to the recely'd Tradition, 
that Bodies are much heavier dead 
than alive, we found the weight to 
have loſt about 3 of a grain 5 which 
probably proceeded from the avola- 
tion of divers ſubti} particles upon 
his violent and convulfive {truglings 
with death, But this was no more 
than an Experiment of this kind,made 
{ome years ago, induc'd me toexpett 
and foretell. 

Afterwards in a larger Ballance, but 
a very good one, purpoſely made for 
nice Experiments, we took x very 
young Carlin, of between 10. and I 1, 


ounces. in welght, and, caus'd him to 
be 
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be ſtrangled on the ſame ſcale, where. 
in he had been put, Bur he could ng 
be diſparch'd ſo ſoon as an ordinar 
full grown animal ; fo that by tha 
time he was quite dead, we found him 


not only not to be grown heavier but 


lighter by four grains; which did no: 
much ſurprize us, having elſewhere 
noted the life of ſo very young Cre 
tures of that kind not to be eafily 
deſtroy'd tor want of Reſpiration, 
And 1 remember, that, for tryals ſake, 
another Carlin of the ſame Litter with 
this 1 have mention'd, being inclu- 


dcd in a Receiver, wherein anothe| 


Animal of that fize might probablj 
have been dilpatch'd in two or three 
minutes, by the pumping out of Air, 
was kept there ſomewhat above a 
quarter of an hour before he appear'd 
to be quite dead, 
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ADVERTISEMENT, 


\Heſe tro following Attempts fal- 

ling into the bands of the Au- 

thor after the preceding Experiments 

were printed, it was thought. fit to an- 

nex them here for the affinity of the ſub- 
ject. 


Place this after Page 130, 
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133 
An ATTEMPT 


To produce Living Creatures 
in Vacuo Boyliano. 


N reference to the Opinion of 
choſe Naturaliſts, that hold 
the Seeds of Living Creatures 
to be animated, and eſpecially 

rothe Hypotheſts of thoſe Learned men 

that aflert the Flamma Vitals lately 
mention'd ; it may be an inquiry of 
mement,, Whether or no in the Se- 

minal Prunciples, or Rudiments of A- 

nimals, the manifeſt operations of Life 

may be excited without the concur- 
rence of the Air, whoſe intereſt in 
the produttion and conſervation of 
| Flame may be gather'd from the fore- 
| going Experiments. For, it feems 

likely to prove no inconfiderable di{- 

| Covery in reference to the lately men- 


['{*s) tlion'd 
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tion'd Hypotheſts, if it be found, that 
the Principle of Life in Seminal rudi- 
ments needs, as well as other F lames, 
the concurrence of the Air to auate 
If, 

[ thought fir therefore, notwith. 
ſtanding the grear and almolt infu 
perable difficulties, which *cwas cafie 
enough for me to toreſee 1 ſhould 
meet with, to attempt the hatching of 
Eogs in our Vacuum ; but though | 
made ome unſuccelsful tryals of 0 
ſind in order to a diſcovery about 
Reſpiration, (not here to ſpeak of the 
attempts I made about the animation 
of putrid matter,) yet leaving the 
mention of them to Its proper place, [ 
ſhall only take notice in this what 
directly concerns the prefent inquiry, 
Confidering then thar pregnant fe. 
males cannot be made to live and 
bring torth young in our exhauſted 
Receiver, and that the Eggs of Birds 

and 
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and ſuch greater animals do in this 
colder climate of ours require to be 
hatched by the incubation of the fe- 
males (or ocher Birds;) I thought the 
ficreſt ſubje&s, 1 could both make 
choice of and procure for the deſign'd 
Experiments , wo.ld be the Eggs of 
Silk-worins ; For, having many years 
fince tried ſeveral things about thoſe 
Inſets, and among others found, that 
their Eggs would be hatched, not 
only by the heat of ones body, chough 
that be the uſual way , bur by the 
warmth of the Syn even here in Eng- 
land, if they be kept till the Spring 
be far enough advanc'd : Remem- 
bring this ( | fay ) Igota good num- 


ber of Silk-worms Eggs; and hc aving 


caus'd three conveniently ſhap'd, bur 
very ſmall, Receivers, to be pur- 
poſely made, chat differ'd very little 
(and that accidentally ) either 1n 
t1ze or figure, we conveyed 1 into each 
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of them, together with a ſmall ſtock 
of Mulberry-leav es, ſuch a number of 


Fggs as wethought ſufficient to make | 


- one morally ſecure, that at leaſt ſome | 
of them were prolifick ; this done, we 
carefully exhauſted one of them, and 
ſccur'd it againſt the return of the 
Air ; the two others we left full of 
Air; Buc having lett in one, a little 
hole for the Air: to come in and get 
out at, we ſtop'd the other ſo clole, 
as to hinder all intercourſe berween 
the included Air and the External. 
All things being thus prepared, we 
expos'd the Receivers to a Sourh-win- 
dow, where they might lie quier, and 
where I either came, or ſent to look 
on them from time to time; the ſpring 
being then ſo far advanc'd, that 1 ſup- 
pos'd the heat cf theSun would be of 


it ſelf ſufficient to hatch them in no 


long time, 


As | 
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As to the ſuccels of this tryal, my 
not being able co find any regiſter of 
the parcicular Phenomena that oc- 
curr'd, keeps me from venturing to 
relate it very circumſtantially ; bur 
this | remember in general, that both 
I and others took notice, that in the 
unexhau'ted Receivers there were di- 
vers Eggs hatch'd into little Inſects 
that perforated their ſheils, and crept 
out of them ; though atterwards for 
want of change of Food, or Air, or 
both , few or none of them proved 


long-liv'd, But though the Eggs in 


theſe Receivers began to aftord us lit- 
tle animals in a few dayes; yet the 
Eggs In the exhauſted Recelver did 
not, in many more, attord us any, 
And though 1 will not venrureto ſay 
how long precilely we kept them 1n 
the ſame window, after ſome of the 
above-mention'd Eggs were latched ; 
yet (if 1 much miſtake not) *rwas 


C43 ( trom 
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( from firit to lait ) abour three or 
four times as long ; and 1 remember, 
we kept them t1i] ic was thought to no 
purpoſe to wait any longer, and a. 

reed in imputing the not hatching 
of the Eggs by the lo long continued 
ation of the Sun to the ablence of the 
Air. 

What other Phenomena occurr'd to 
us in making this Experiment, and 
another not unprolperouz one upon 
the Eggs of Flyes, you may expet, 
when 1 can light on my Notes abour 
them, or have my memory refreih'd 


by thoſe thar aſſiſted ar the making ot 


them, 


EXPER, VII, 


| 
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An AFFLLMPIT 


Made upon Gnats in our Vacu- 
um. 


Elſewhere mention that it has been 
oblerv'd, by a couple of our Vir. 
twoſt (whom I there name,) and leve- 


ral times by Me, that ( here in Eng- 


land ) multitudes of Gnats are ge- 
nerated of |ittle animals that live, for 
a part of the Summer, like Fiſhes in 
the water ; and conſidering, that by 
cheſe a very unulual pailage 13 made 
trom Swimming to Flying animals, 1 
thought them very fit ſubje&s, where. 


_ on to make the following Experi. 


ment, 

[ Partly to try whether at leaſt an 
animal already living and moving 
in our Vacuum may be able to attain 
the perfe&ian due to it according p 

rne 
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the courſe of Nature ; and partly to 
examine, whether, in caſe he ſhould 
attain 1t, at lea't che lighter ſort of 
winged Inſets may be able to fly in 
that place; and partly ro diſcover, 
whether an animal, thar had long livd 
in our Vacuum, would, when turn'{ 
to a Flie, be able co continue alive 
without a Reſpiration, he had never 


been accuſtom'd ro, in its priſtine 
form or ſtate ; we took divers of thoſe 
lictle ſwimming Creatures, which, in 
Autumn, eſpecially towards the end 
of it, are wont to be turn'd into Gnats, 
and having put a conventent number 
of them rogether in a fit quantity of 
Rain-water, whe-ein they had been 
found and kepr, into a ſmall Receiver, 
the Air was pumprt 0.t, and the vellel 
ſecur'd againſt irs return, and then {ct 
alide in a place, where I could ob- 


ſerve, that the day after ſome of rheſc 


little animals were yer allve and 
{wim- | 


| 
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ſwimming to and fro, not without 
minute bubles adhering to them.; bur 
ar the end of a day or two after that, 
I could not perceive any of them to 
ſurvive their dead Companions, nor 
did any of them recover, when freſh 
Air was let in upon them. But though 
this Experiment were the beſt 1 was 
then able co make, yet I reſolv'd, it 
God ſhould vouchſafe me life and 
health, to repeat It the enſuing Au- 
rtumn ; that, wherein it was made, 
proving fo cold and unſeaſonable, 
that a number of theſe little Crea- 
tures , put up with water into ano- 


| ther {mall Receiver, died all within 


a few days, though none of the Air 
was exhauſted ; and ſeveral, chart 1 
kept In an ordinary Glaſs, that was 
divers times unſtop'd to give them 
freſh air, did yet periſh at no ordi-- 
nary rate, And 1 confeſs ( as unkind 
as this trouble of mine may ſeem to 

the 
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the Air ;) that the failing of this and 
ſome other Experiments of pradu. 
cing Animals 1n our exhauſted Re. 
celvers was the more unwelcome to 
me. becauſe I had and have till ; 
great defire to ſee, if it be poſlibl: 
what would happen to Anima!'s, whic þ 
had been produc'd in a place fre 
from the pretfure of the Atmoſphere 
as if they had been born 1n Epicurns, 
imaginary intermundanz ſpaces, up! 
their. coming to Þe ſuddenly fur. 
rounded with our heavy Air, and ht 
ving their tenderly iram'd bodies ex 
pos'd ro its immediate preilure, | ( 
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Or as much as ſome of the Learn. 

ed men,that are the grand Aﬀer- 

tors of the F lamma Vitalis ( whoſe 
opinion occafion'd my prelenting 
you the foregoing Experiments,) do 
=- with the juſtly tamous Dofor 
Willis explicate many of the motions 
of Animals, eſpecially thoſe perform- 
&d in the Muſcles, by the Exploſions 
| made of certain juices or fluid ſub- 
ſtances of the Body, when they come 
| to mingle with each other ; And for 


ad 


2 New Experiments 

as much alſoas 1 do not remember; 
] have heard the Maintainers of this 
Hypotheſi 1s infiſt on other inſtances 1 In 
favour of it, than the going off of 
Gunpowder; which being not a li. 
quor but a conſiſtent and brittle bo. 


dy, and requiring tor its exploſion 
either Acual Fire, or a far — 
hear than can be ſuppoſe nacural 
in Men and other Animals ; 1 was in- 
duc'd ro {uſpect, they were not yet 
provided with better Examples ; and 
therefore I preſume, tr will betookd 
upon as 2 thing neither uſelefs, nor | 
alrogether imperrinent, if, wichourof 
tcring to determine any thing about 
the truth of the opinton, | ſupply the 
embracers of it-with two or three cx- 
amples of Explofions made by the 
bare mingling of liquors ; which |! 
| ſhall borcow from the ell{e-where 
mentror'd Notes, that 1 drew up 
ſome years ago, in order to tir 

1mprove- 
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rovement of ſome =” of Phy- 
aus 

" EXPER, 1, wk 

| of an Exploſion made with the Spl- 

rits f Nitre and Wine, 

'E rook Svikin of Nitre, 10 

- ftrong, that the fumes made 

the upper part of theiGlafs, it was 


kept in, always reddiſh, and having 
ur-but one-ounce of it into a bolt- 
d with a long neck, capable to con- 
tain, as we guels'd, twelve or fixteer 
times as much, we caus'd an equa} 
weight of Alkbool (or highly reftified 
pirit-of Wine ) to be: hm, and'4 
little of it being put ro the Spirit of 
Nitre, it preſently made fo ſtrong 
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4 New Experiments 
and.quick an expanſion or exploſion, 
that ſome of it few our of the Glak 
and hit againſt the cicling of the 
room, ( where I ſaw the mark of it,) 
and falling upon hiz face that held the 
Glaſs, made him think. ( as he told 
me) that fire had fallen upon it, and 
made him run down the 'tairs. like A 
mad man to.,uench the heat. ar the 
| Pump. Wherefore bidding the La. 
borant proceed more warily, I, or- 
der'd him to put inca'cthe Bolt 

bur -parr. of a: + ſpoozfal of Spijfidbf 
Wine at, a. time; and yet; Cog als | 
pretty many affuſions, thac 1. tay'd 
to ſee the effeit of, there. would be:q 
great noiſe, as of. an evuilicion, though 
no ſtore of froth produc's, and ac: 
companicd wath 6 greataheat that] 
could not hold the Glaſs in. my hand; 
and immediately there would ye 
out a copious and: red ſmoak ; td 
which whei 1caus'd a lite Candle 


0 


.about Exploſions. G 
to be held, though atnear half a foor 
diſtance from the top of the bolt- 
head, it would preſently take. fire, 
and burn ar the top of the bolt«head 
like a flame at the upper end of a 
Candle, till I caugd it to be blown 


-out, that freſh Spirit, of , Wine might 


be pour'd, in ; which when it was all 

mingled with the other liquor,the; hear 

andconflid cauſed. ; 
Divers other Phenomena relating 


to'this Experimenc ( by which 1, it- 


tended: ro makeout more things than 


one,) belong not to our preſent fub- 
"*&&, and are already fer down in 0- 


ther Papers. , Bu yet "will be per- 


tinenc to ſhew in this place; that the 


noiſe and ebullirion produc'd in this 
mixcure is not unaccompanied with a 
briskely Expanſive or an Ex plolive 
motion. To make then an > Au 
ment to this purpoſe, and yet avoid 
the danger whereto the making of it 

( * *k 4 2) un. 


6 New Experiments 
unwarily might-expoſe both the vel- 
ſels and us; we pur an ounce of ſuch 
ſtrong "Spirit of Nitre, as is above 
mentioned, into a 'moderately large 
bolt-head furniſh'd with-a propor- 
tionable ſtem, ' over the orifice. of 
which we ſtrongly tied the neck of a 
thin Bladder, out of which mott part 
of the Air had been expreſs'd, and 
into which we had -conveight'd a 
ſoek Viol,witha little highly reditied 
pirit of Wine ; Then this Viol, that 
before was clos'd witha cork, being 
unſtopp'd without untying or taking 
oft the Bladder, _ a {mall quantity, by 
gueſs not a' quarter of a ſpoonful, of 
the Alcohol of Wine was made co 
run down- into the Spirit of Nitre, 
where-1t preſently produc'd a great 
heat and commotion, and blew up 
the Bladder as far as it would well 
ſtrerch, filling alſo che ſtem and ca- 


vity of the Glaſs with very red 
fumes, 


about Exploſions. 7 
fumes, which preſently after forced 
their way into the open Air, in 
which they conrinued for a good 


while to aſcend in the form of an 
Orange-colour'd ſmoak, 


(**3) EX- 


8 New Experiments 
EXPER. If, | 


Of an Exploſion or with Oyl i 
 Vitriol and Oyl of Turpentine. 


F I had at hand the Papers you 
have divers times heard me ſpeak 
of abqut Heat, 1 could give you the 
particulars of 1 ſome Tryals about Ex- 
plofion , chat perhaps you... would 
think more pertinent than deſpi. 
cable ; but for want of thoſe Papers 
1 muſt content my ſelf to tell you 
in general : That I remember, that 
1 have more than once taken ſtrong 
Oyl of Vitriol and common 0Oyl of 
Turpentine , and warily mix'd them 
in a certain proportion by ſhaking 
them very we!F together ; and that 
thereupon inſued ( what I had rea- 
ſon to look for ) ſo furious an agi- \. 
ration | 


about Exploſions. '9 
tation of the minute parts of che mix- 
rure, and ſo vehement or ſudden 
Expanfion or Exploſion, as did not 
only ſeem ſtrange to the Spectators, 
but would have prov'd dangerous 
too, If I had not taken care be- 
fore-hand, that the Tryals ſhould be 
made 1n a place where there was 
room enough, and that even the Ope- 
rator.,, that ſhook the veſſel, ſhould 
ſtand at a convenient diſtance from 
the mixture, er; 


— 
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EXPER, 1], \ F 


Abaut an | xploſion inade hy i two 
| Bodies actually Cale, 


I Remember not , that ] found 


the Aflercors: of Exploſions, in” 
Animals to have taken notice of | 


a difficulty , which ro me ſeems 
not unealie to be oblervd , and 
yet very worthy to be cleared, 
For *tis known, that Fiſhes, and 
thoſe eſpecially of the vaſter ſorr, 
can move and act in the waters 
with a ſtupendious force ; and yet 
it is affirm'd by thoſe that pre- 
trend to know it ,, that the Blood 
of moſt Fiſhes is ſtill aQually nd 

An 
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about Exploſuons. In 
And 1 remember; I found the blood 
even of thoſe 1 diflected alive, ro 
be ſo, From whence molt men 
would argue , that even in the vaſt 
Sea-monſters, there can be made 


'no Exploſions, theſe being ſtill efte- 
&ed by or accompanied with an in- 


tenſe degree of hear, 

*Twere incongruous to my de- 
fign, ro examine this difficulty as it 
dire&ly regards the Exploſions, ſaid 
ro be made in Animals: But ſpeak- 


Ing of Explofions in general , per- 


haps I might do the favourers of vital 
ones ( if I may fo term them ) no 
unacceptable piece of {ervice, by ex- 
perimentally ſhewing, that "cis nor 
impoſſible, though it ſeem very un- 
likely, that Exploſions Thou!d be 
made upon the mixture- of bodies, 
which, whilſt they ſeem to put one 
another into a ſtate of Eftervelcence, 

are 
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12 New Experiments 
are really cold, nay colder than. be. 


fore their being mingled, Of theſe | 


odd kind of mixtures, I remembg 
? -. Ihave in another * paper 
au8ion or Buns {et down ſome Tryals that 


Carton of Airs 


with a liquor and a ſolid body; 
which later fort I there mention my 
having made by an improvement 
of an experiment of the excellent 
Florentine Virtuoſs, And among 
thoſe Tryals I find one, whoſe per- 
rinency to'the matter in hand invites | 
me to annex as much of it as is proper 
in this place. 

There were put 'two ounces df 
powder'd Sal Armoniac into a pret- 
ty - large Glaſs-rube Hermerically 
ſeal'd at one end; into the ſame| 
a ſlender Glafs-pipe, furniſhed wich 


1 made to other - pup, | ! 
poſes, as-well with two liquors | 


two ounces of Oy} of Vitriot , s | 
0 


—— 


_ abqut Exploſpons. 13 
ſa. put, that, when we pleas'd, we 
a——_ make the liquor run out into 
the larger Tube, which, afcer theſe 
things were dane, was clos'd ex- 
aftly., fa thac nothing might ger 
in. or. out, My deſign was, that 
this. inſtrument ſhould be: 10 warily 
inverted, - that the Operator might 
get out, of the way, and the Oyl of 
Vicriol,, falling flowly upon the Sal 
Armoniac, ſhould, wichour produ- 
cing any heat, produce an explo- 
lion not dangerous co the By-ſtan- 
ders, But whilſt I was withdrawn 
0a neighbouring place to write a 
Letter, the Operator not ſtaying for 
particular diredions, raſhly inverted 
the inſtrument without taking care 
to-get- away : whence 1t happen'd, 
that as ſoon as ever the contained 
liquor, being roo plentifully poured 
outs came to work on the Sal Armo- 

niac, 
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niac, ywherewith it is wont to pra. 
duce cold, there was ſo ſurprizing 
and vehement an' Expanſion or Ex. 
ploion made, that with a great 
noiſe, ( which, as the Laborant af. 
firmed , much exceed2d the report 
of a Piſtol,) the Glafles were broken 
into 2 mulcicude of pieces, many 
of which 1 faw pretencly after, and 
a pretty deal of the mixture was 
thrown up with - violence againſt 


the Operators Doublet and his Hat, 
which it ſtruck, off, and his' face; 


eſpecially about his eyes, where im- 
mediately were produc'd extreimly| 
pan rumors, which might, alfo 
ave been very dangerous, had | 
not come timely, in, and (to add 
that upon the by ) made him forth 
with diſſolve tome Saccharum Su 
turni in fair water, and with a.ſoft 


ſpunge keep it conſtantly 2” 
: / 


A 


about Exploſions. Is 
by very frequently renewed appli. 
cations of the Liquor : By Gods' 
blefling upon which means, within 
an hour or two, the pain, that had 
been ſo raging, was taken away, and 
the fretting Oyl: of Vitriol was kept 
from ſo. much; as breaking the 
Skin of the Tumors that it had 
made. 

The firſt part of the Relation of 

this tryal might have been omitted, 
or at leaſt ſhorten'd, unleſs I had 


deſign'd co communicate unrco you 


a way of doing what I do not know 
to: have been -artempted by others, 
namely to »y bodies together when 
and by what. degrees one: pleaſes, 
after the Glaſs that contains them 
has been Hermetically ſeal'd up ; 
which Mechanical contrivance, e- 
(pecially as it may be varied, 
may be, as I haye try'd-, uſe. 

| fully 
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fully - apply'd to ' more . purpoſg 
than 'twere proper' here ro rake ing 
rice of, - -- | it: 

Bur to conclude with a word 
two touching the foregoing Expe. 
riment;-I thall only add, That x 
nother' time we made a like trya 


a ſafer way, by tying a Bladder [o 
to the top ce a Bolr-head , into 
which we had before-hand pur tie 
Sal Armoniac, that, by warily mo: 
ving the Bladder , whence the Arr 
had been expreſs'd, we could make 
ſome of the Sal Armoniac , we had 
lodg'd in its folds, to fall upon the 
liquor, with which i: preſencly. made 
an Exploſive mixture, that quick! 
blew up the Bladder, 


But theſe, Sir, ate bare Conjt-\ 
Fiures , left to be, after a fartht| 


diſcuſſion, C if you think them oy | 
Ib) | 


about Exploſions. 17 


thy of it ) determin'd by Tou, to 
whom as theſe Papers are addreſs, 
ſo they are alſo ſubmitted by the 
Writer of them, 


Who 1s 
Sir 


Your moſt, Cc, 
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The Objedion of the Learned 
Hr GIA, 7... 


AGAINST, 


Some Explications of New 


Experiments made by Mr. Boyle ; 
.A N D 
Now publiſh'd by way of PREFACE 
to the Three enſuing Tratts. 
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His Hydroſtatical ' Diſcourſe | 
7 inCd dilinguiſhed by {mall lexters 


br the nature 1). .is\to, be placed 
=) before the Title, New | 

0 ts of the Poſitive and Relas 
Leviyof Bud th Water. rage 
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\\ FOATC L.A KG; $1 \ (39 Tn.,K} 
CK. 7] Her ddetermin'd to write this 
V.N.\if olemical Biſcourſe.,\ L.did 
net forget thas. when. I firſt, ventur'd 
forte of \ ' my triftes .akroad into the 
varlds yt: friends.obtain{d\ frem-me 
a ramifſe thats." after. 1 hou li: have 
anſwer ds.the two firfi-that. ſboy{d &&+ 


| preſhavite., againſt; ine Cobich- bap- 


pen 4, to: be. the\ Learned \Linus and 
altogether. unacquainied with 'a way 


wards, write 0 Book, in \anſwer t0 079, 
| that ſhould come. forth againſt, mine ; 

for,not only. my friends, but 1, thought 
| it enough for @ perſon tbat newer was 
* & Gomn-man, to communicate freed 
2 is 


To the Reader. 


bis thoughts ahÞ Experiments to the 
Curious, without deſpairing, that thoſe _ 
things, {1 uh Jo fern yr h 


L _ T4 4; EA 
v7 OE. «.. 8 <: 
ehicgocount's my bring. or 


ions mens opinion of them, 1 beve 
niwcÞ "pauſe" $67 oh whe's 


ehtber to ha wiped Traths: 'or 2 
—_— of them: \ "And therefore T 
ſhould not at all have enter'd upon a 
defenceof what is attaqued of mine by 
the LearnetDottor More, if Ihad not 
ſuppos'd, that it would not require o 
Book: but "Might be difþateb'd in a 
Prefice © Fon,bawing by me ſome little 
Traits, that fhould, though the _ 
= Os 


DO 


mp" formerly deliver'd explicativns>of . 
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that 'themnew 6) 
in one or other. of thei 


eafie application be brought\ta. 


other.:\Phenomena\, and, eneryate:t 
Doftors. ObjeAlions \ again$} 'thedt, '1 
thought I might- addons long trou- 
bling the Reader, or my ſelf, deferid 
what I look' d upon as Trutb,byanſa 

ing ſome incident al paſſages:of the. Do. 
fors diſcourſe, and teferringthe Reas 
der, for the main points\imControver fie 
betweenus,- fothoſe Experiments of the 
following. Tratts, whith«clearly contain 
the grounds 'of deciding them. But 
get"this Conſideration would not -per- 
haps have engaged me to write the fol- 
lowing Preface, if the Objeftions I was 
to anſwer. had not been, . by a+ Perſon 
of ſo. much Fame, propos'd , with fo 
much confidence; and though. with 
AVE CTY - very 


To the Reader. 


very great Civility to me; .yetwith ſuch 
endeavoprs. to make 'my Opinivhs \ape 
pear:.\not only antexe;, but: irrational 
and'\abſurd; that 1 fear d.bis diſcourſe, 

"upan/weritf, might. pafs\ for runan- . 
ſaerable, eſpecially amofg thoſe Learn- 


e4.men, who, not beg vers'd in Hy- 
drofiaticks,; would be? 'Y: take bis 
Fw ata his Confidence for cogent 


Arguments; \and who (ndt bferaiks 
bow liberal ſome men are. of. titles to 
the Arguments that pleaſe them) would 
make a ſcruple of thinking, that what 
ws with preat ſolemnity de eliver'd for a 
Demonfiration in a Book of Metaphy- 
ficks, can be other than. a Metapby- 
fical Demonſlration. . The Care there- 
fore, that what 1 judge to be true, 
ſhould not be made to paſs for abſurd, 
which is a degree beyond what is meerly 
Erroneous, by being ſo fewerely handled 
by a perſon of Doftor Mote's fame and 
Draraing, induc d me to begin the fol- 
CAL lowing 
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To the Reader. 


lowing Paper, which ſhould have been 
ſhorter, than now it is, but that I was 


perſwaded to lengthen it beyond what 
was either neceſſary or deſigitd, that 1 
might, by the addition 'of ſome few 
thoughts and Experiments on the'oc- 
caſions that were ſuggeſied to me," en 
deawour to cleat up and' confirm fore 
Hydroſtatical Truths, that, I fear, are 
but by wery few either affented to, or 
perhaps ſo much as underſtood, and'fo 
might make the Reader amends for the 
trouble I was forc'd to give him in a 
Diſpute which I apprehended be might 
otherwiſe think» himſelf but little con- 


 cernedin, And hewill, I hope, eaſily 


diſcern, that I have no mind to bur- 
then him in' my Freface with things not 
pertinent to the ſcop2 of it, if be take 
notice, that both for his ſake and the 
Learned Doftors, ( whoſe Civility T 
would not leave unanſwered) I bave 
reftrain'd my ſelf to the Defenſive 

k 4 part, 


Tothe Reader; 


in bis Enchiridium- Metaphyficum, 
fave the two. Chapters wherein 1 was 
papticularly invaded,” © 

But though I bave declin'd the de- 
livering my. Opinion of . the '. Dodtors 
Book.; yet 1 dare not forbear. owning 
my not being ſatisfied with that part 
of his Preface, which falls foul upon 
Monſieur des Cartes and his Phils- 
ſophy, Fcr though 1 have often 
wiſh'd, that Learned Gentleman had 
aſcrib'd to the Divine Author of Na- 
ture a more particular and immediate 
efficiency and guidance in ccntriving 
the parts of the Univerſal Matter into 
that great Engine we call the World; 
end though I am ſiill of Opinion, that 
be might have aſcrib'd more than he 
bas to the Supreme Cauſe in the fir(t 
Origine and Produfion of things Cor- 
poreal , without the leaſt injury to 
Truth, and without much, if any, pre- 
| | gudice 


part, forbearing to \attaque anything 
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To the Reader. 


| judice to" bis own” Philoſophy ; and 
though not confining my ſelf to any Set, 


1 do not profeſs my ſelfto be of the Car 
teſian :' yet 1cannot but have tbo much. 
value for ſo great a wit as the founder 
of it ; ang too good an opinion of his 
ſincerity it: aſſerting the exiflence of a 
Deity , to approve ſo ſevere a Cenſure 
a the Dofter us pleaſed to give of him, 
For I have long thought, that in Te- 
mts about Religion, though it be ve 


| juſt to charge the ill conſequences of 


mens opinions upon the Opinions 
themſetves ; yet "tis not juſt, or at leaſt 
not charitable, to charge ſuch Conſe- 
quences npon the Perſons, if we have 
to pregnant cauſe to think, they di- 
ſeern 1 hem, though they diſclaim them. 
And ſince men have uſually the fond- 


meſs of Fathers for the Off-ſpring of 


s their own Brains, [ ſee not, why Car- 


tefius himſelf may not have over-look'd 
the bad inferences, that may be drawn 
from 


Tothe Reader, 
from bis Principles, (if indeed they, af.ly; 
ford. any ſuch, ) ſince, divers Learyyu, 
_ and not a few pious perſons, and proc{þg. 
felsd Divines of, differing. Churchesgit, 
bave. fo little perceiv/d, that the things\þo] 
objefted. are conſequent. to ſuch Princnof 
ciples, that they not only abfolve then|j1; 
a barmleſs, but extol them as friend \yr 
and advantageous to natural Religion, | by 
And T ſeenot, why ſo great and radium |yþj 
a Truth, as that of the Exiltence.of| ang 
a God, that has been acknowledg'd by tn, 
ſo many: meer Philoſophers, might mt |n 
a well impreſs it ſelf on ſo capable a |if 
intelle& as that of Monſteur des Cats | tem 
tes, or that ſo piercing a wit may. mtt| car 
really believe he had found out ne| Hy 
Mediums to demonſirate it by. Anil Dy, 
fince the Learned Gailendus, though] hin 
an Ecclefiaflick, had been able as well ;jj 
ſafely as largely to publiſh the irreli- 'F, 
gious Philoſophy of Epicurus bimfelf; | cip 
it ſeems not likely, that /o dextrous 1 \ of 


pit 


To the Reader, 


"df luj a4 that of Monſieur des, Cartes, 
lol d- not have propos d his.ptions 
Mekbout.. the Mechanical : Philoſophy, 
Despit boxtt taking ſo mean, a cauſe ta 
mgilbelter himſelf from danger, as in the 
TItemoſt important points that can fall un- 
pet lder mans conſideration to:labour with 
dh loreat - Skill and induſtry t0! deceive 
0h, 


ut [pbich appeared to. be Lowers of Truth, 
eMfland divers of them Lovers.of Him alſo. 
{| and Iam the more verſe from ſo-harſb 
a [an opinion of a Gentleman, whoſe'\way 
' [of writing, even in his private Letters, 
Als | tempts me very little to it, becauſe 1 
nt | cannot think. him an Atheiſt and an 
my] Hypocrite, without thinking him (what 
Ind] Dxor More has too much celebrated 
ugh] bim_) to call him a weak, head, and 
ell | oImoſt a3 bad: a Philoſopher as a Man, 
ll? For as far as TI underſtand bis Prin- 
lf; | ciples., ſome of the moſt important points 
50 \of bis Philoſophy (C which if it were 

| needful 


pit 


0 abundance of ingenious men. many of 
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To the Reader. 


aeedful Itould\name_). are intern 
_ ab of the Exiſtence ol | 
G or ot e tt, gg), © 
not demonſtrable Anda Ag? ry hx it," \But"\ YE 
muſt not” þ prevent the Quitefiich MN ho.) 
NY I dahget do it for himſelf, I dou l- 
wo will - Apologize for their Maſter 
though looking upon bim as a great Be: 
to, thwgbworthe$/ffou mf . 
of the Mechanical Philoſophy, 1 Hol 
not conſent by a total ſilence, upon ſuth| 
an occaſion, to become any way acceſſin. 


to wp nog of his Memory. 
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d by the Objettions of 

- rned: Dr. 'Henry: More;i a- 
gainfi ſome Explitations of New Ex«. 

_- periments made-by:Mr. Boyle -and 
| now publiſh'd:by-way of PREE ACE 
| tothe-Zbree, OD. vid anc? 
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Porithe Advertilerthit' 
gave me\yeſterfiigh 

- V was particalarly! *coN- 
cer d''in' the Cetiied 
Dofgr Mars $ Enthiridium' 'Metuphy= 


| fear; Drhis day turn'd'overthe leaves 


 N4, of one, which I have freſhly receiy'd 


from [the | Reverend: Author himlelf' 
And being aſfiſted-by-the feries of 'the 


| Titles, I quickly lighted on that pace 


» An Hydroflatical Diſcourſe, 
of the Book, whoſe ſubje& made me 
expect to find. my. ſelf queſtion'd 
there, as 1 — found I wag, 
Fori tought thaei 6fviF Adverſify lis 

leas'd, ro omit my name, and, the 
Forchar dd tia aſsR; inploys'imfied 
of. it>a great _ alkieciced K nconii- 


um; + yet by cheuBovk- he Gites;' and d 


the: Experiments againſt whickhe ar- 

ues;,' tis* very "eaily <diſcoverable, 
Bo his objeRions'age meahr: againſt 
me, who ſee yet no cauſe at all to be 
ſcrupulous to own my Name, ant the 
Doftring, deliver d wi-the 

is pleas'd tooppotes > . | 
.* ps bur you will| 
defize ro know, what. I thi 
much; expeGed- work ; but ' when | 
have told. you, that 1 have gained time 


to peruſe only ( and. hat, bur curle- 


rily ) the 12th. and 13th; Chapters, } 


you will, I queſtion net, excuſe 1 | 


perſon. that does: exceedingly hah, 
hea 


my Pas 
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An HydroſtaticaI Diſcourſe. 95 
health; and-yer wants not: almoſt con- 
inual. avocations;; "if I now contenio 
my ſelf to:give you —_— 
that part: of the” newly- mention'd 
Chapters, 'which- prop ly relates ito 
me; I fay, that Gs che Chapters; 
becauſe there are others wherein{il 

need not intereſs my ſelf : Forits 
omit other Paragraphs , the Do@o? 
has in the former part: of the'!1#th 
Chapter thoughe- fic toſeparate'rfrome 
my — apy of the' Phenomena" us 
queſtion « berwixt 'us:$-chat ' off ithe 
Learned  Henricus Regins 4" and the 
later part of 'the © fame 'Chapter he 
mploys' ip” an ingenious” difpute*a- 
gainft thoſe that: would! have the-A- 
wich Particles a&>with - perception 
and defign',, and; (4s the 
ſpeaks ) pro re tata, which 
Opinion you will - eaſily believe L 
neither was. of , 'nor am like to 
adopr, 


5s: 8169194 
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Ic remaios then, that. ſetting aſide 
thoſe diſcourſes of the. x 2th Chapter, 
wherein: it{:1s needleſs. that, 1 ſhould 
make my; ng waned L pm 
confidet -thoſe 4 Whi 
_ vilbeaſily ity - 'Jevell i 
my: 'Explicatians , and: by which-I 
muſt; confeſs; I-cannot.. at iall: be. yet | 
convinc'd' of their being talſe ones; - 
But : in doing this, 1 ſhall not only in! | 
conplyance-with . my 'preſent _ haſte, | 
| but: alſo Daperſs ryaſpolt to. the | 
Learned DaGtar,:: forbear to fay any 
more, . than what, I ſhall judge requi- 
fite ro anſwer the Objeftions, ; that di. 
rely concern my own Explications, | 
without medling, by way-of Retalt- | 
ation, with his Hypotheſes or Opinions, | 
or endeavouring to ſet any pallages 
of his Writings at variance among 
themſelves, or to take thoſe. little ad- ? 
vantages,which are uſually ſought for 
by Wa 


| 
? | am to anſwer. 
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I ſhall nor trouble you, nor tire 
my ſelf, with any Schemes, ſince the 
Door has taken the pains co inſerr 
thoſe that are neceſſary for his pur-- 
poſe in his Book, and I havenot my 
own at hand, Wherefore, not doubt- 
ing that you have by youthoſe Books 
of mine he refers to, and ſuppoimg 
that you will, whilſt you are read- 
ing, have alſo his Book with the in- 
ſerted Schemes before your eyes, I 
ſhall not ſpend time 'on any further 
Preamble, but immediately enter up-' 
on the confideration of the Obje&ions 


| THE 


6 Antharoftatical Diſcourſe; 
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wo 507 GHAP, 1. 

7, He firſk; Explication of mine, 
,: that the Learned DoRor ani- 

madverts upoi-4n' his 12th Chapter, 

is, that which 1 give in the 33th of 


my Phyfico-Mechanical Experiments, | 


couching the Spring and: Weight of 
the Air; where I relate ; thar the 
Sucker in the Air. Pump of our En-\ 
gine, having been forcibly depreſs'd 
to the lower part of the Braſs Cylin- 
der, which yet was carefully cloſed 
at the top, ſo that the cavity of the 
Cylinder was empty of Air ; this 
Sucker, 1 ſay, would in this caſe ap- 
lc fpohtaneouſly To remount to- 
wards the top of the Cylinder, though 

| I 


THE FIRST SECTION. 


| 
: 


| 
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3 wereclogg'd with a hundred pound: 


weight to-hinder its aſcent, Which 


' Phenomenon | a{crib'd: to -this,| thati 


che Sucker being; : by che :wichdraws; 
ing of the Air in the Cylinder, freed 
from the wanted force of the ſpringy. 
Air that endeavour'd ro depreſs: the 
internal parr of ir, was not inabled by 


| the appendant weight to reſiſt the 
preſſure of. an Atmoſpherical Cylin- 


der equal in djameter io ir, which, 
prefling againſt 1s: lower or exter- 
nal ſurtace, endeavour'd to impel it 
un. Wa” | | 

; ow the Dottor having in the two 
firſt Paragraphs. made a Deſcription 
of my Engine, ( which I ſhall now 
paſs: over?) does in the third teach 
us, that the Corporeal caule, if chere 
be any, of the aſcent. of the Sucker, 
muſt be, either in the Sucker it ſelf; 


| Or in the almoſt exhauſted cavity of 


the Cylinder, or laſtly in the exrer- 
| | 2 nal 
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nal Air : Which premiſed, he: does 
an the ſame third Seftion, and in the 
fourth, endeavour to prove at large, 
that the caule is to be derived neither 
from the one, nor from the other of 
the two firſt. And therefore I, that 
maintain neither of the Opinions he 
diſputes againſt, ſhall leave thoſe Pa. 
ragraphs of his untouct'd. Nor ſhall | 
I meddle with the fifth, ſixth, and ſe- 
venth, where he argues againſt the 
explications of ſome,that would ſolve | 
the Phenomenon upon ſome Carteſian 
grounds, and as well amply as par- 
ticularly againſt the ſolution that he 
ſuppoſes would be given of it con- 
gruoufly to his .own Sentiments by 
the Learned Regius. Theſe Diſcourſes, 
I ay, of the DoRors I leave un- 
rouch'd ; becauſe 'tis ar length in 
the eighth Paragraph, that he im- 
pugnes that ſolution of the Phenc- 
menon, which he aſcribes to me, whole 
| Opinion | 
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Opinion he firſt delivers, though nor 


juſt in the terms I would expreſs it 


my ſelf; yet I dare ſay very fincere. 
ly, and ſonear my ſence, that I ſhall 
forthwith paſs from the eighth SeQi- 
on 'to the- beginning'\ of the ninth, 


| where he: begins to: propoſe: his Ob- 
eftions,' which heis/pleas'd to uſher 


in with a complement' to: me, that I 
ſhould be very vain if 1 looked-upon 


as any thing more than a Comple- 


ment, 


To his firſt Obje&ion, propos'd in 
thefe words, * Primd enim,fi bac , ©: 
ſolutio vere 'mechanita ſit, que 
tandem Cauſa vere mechanica affi- 
gnari poteſt gravitationis ſingularum 
particularum.,, totiu{que atmoſphere 
in ſuis locis ? Nam quod materiam 


ſubtilem attinet, &c. | anſwer,. that 


-I did not in that Book intend to write 


a whole Syſteme, or ſo much as the 
Elements of Natural Philoſophy ; but 
i '13 having 


a0 . AnhHydriſtetical Diſcourſe. 
;baving-{ufficiently proved}; that the 
Air: we live-in , 18: not devoid gf 
-weight, and ts: endowed-with an bla- 
iſtical Power ar:1pringineſs,' L endea- 
-ybur'd by thole two Principles. to ex- 
plain the \?henomeng :exhibited ::in 
our. Engineg and: particulatly; that 
ndw under: debate, without recolwfe 
to:a FugaFacni, or che Anima; Mun- 
&s:0F-any-[uchi unphyfical Principle. 
And:fince ſuch kind. of: Explications 
have been of late generally called 
: Mechanical , in reſpe&, of their be- ' 
ing grounded: upon the Laws of the 
"Mechanicks\; +1, that:do nor-ule\ to 
-&atend - dbout Names, . ſuffer them 
-qumetly to be ſo: And to. entitle my 
now examined. Explication to be Me- 
:chanical, as: far as I pretend, and:n 
"the. uſual fence of that expreſſion;.'1 
am-nor. obliged to creat of the caule 
-of Gravity '1n'general ; fince many | 
 Propofitions'of Archimedes, m_ k 
This an 
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and thoſe others that have written of 
Staticks, are contelled to: be Mathe- 


matically.,or Mechanically. ,demon- 
ſtrated, "though choſe Authors do:not 
take upon. them, ro'aflign the txue 
cauſe. of. Gravity, but, rake., it. for 
ranted, .as.a thing univerſally. AC 
Fnowlodged, that..there. 1s ,.{uch,A 
quality. 1n the Bodies. chey creat of, 
And if incachpf the Scales of an or- 
dinary and juſt. Ballance; a pound 
weight, for inſtance,, be put ; he,thar 
ſhall ſay, that the Scales hang.itill 
in quilibr;um, becauſe the equal 
weights counterpoile one another : 
and in caſe an ounce be pur into one 
of the Scale3, and not: into the oppo- 
fite ; he that ſhall ſay chat the loaded 
Scale is depreſs'd, becauſe gs an 
by a greater welght than. the other, 
will be choaght to have given a Me- 
chanical Explication of the /Equli- 
brium of the Scales, and their loſing 
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It; though he cannot give a trug | | 
_cauſe, why either of thoſe Scales | - 
tends towards the Center of the | | 
Earch. "Since then the aſfigning of | | 
the true cauſe of Gravity is not | 
required in the Staticks themſelves, 
though one of the principal and 
moſt known oof the Mechanical Diſci- 
plines 3; Why may not other Pro. 
poſitions and Accounts, that ſuppoſe 
Gravity in the Air, ( nay prove 1, 
though not & priori) be look'd on as 
Mechanical ? 


CHAP. IL. 


He next thing the Door op- 
poſes to my Explication, is 
a reſolute Denial, that there is any, 
ſuch Gravitation, as I pretend, of 
Bodies, or their Particles , pn their 


proper 


G +4 


"Wo -: 


| 


| gues, * Semota vi Elaſtica,par- 
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proper places, - But becauſe, for the 
proof of . his negation, he refers us to 


| the next Chapter, we ſhall hereafter 


have a fitter place than this co con- 
ſider it 1n. 

Thirdly, herells us, we may juſtly 
doubt of the equal diffuſion of the 
Springy power, or the Preſſure of the 
Air every way. In what ſence, in 
ſome caſes, I admit of a (mall inzqua- 
lity berween the preſſure of Fluids 
againſt differing parts of a ,, . 
ſurrounded body , I have droftuial ? 


Paradoxes, 


\ * elſewhere declared, and cycially 
| neednot herediſcourle of; *** 7 
| fince in the caſe before us, and in the 


like, thar Preſſure 1s inconfiderable_ 
enough to be ſafely negleted. And 
whereas our Author thus ar- , 4 

p. 839+ 
ticule tamen Atmoſphere deorfum 
tenderent. Eft igitur depreſſio que- 


dam deorſum prater vim Elaſticam 


"pſt 
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ipfe ſuperaddita ; ſurſum non item ſed 
eofica fla , ifque ſappar rai in 
preſſeonibus tranſverſis WG obliquis.. 1 
preſume, , he did not, ſufficiency can= 


| ſider our Hypotheſis and the nature 
of the, preſſure of Fluid Bodies that 


have weight : For Water , to which 
no STi 2193s is alcribed, as there 


1s to Alr, 


Ships, that the ebbing Tide often 


leaves upon the ſtrand. 


And whereas the Learned Exami. 


ner propoles a fourch Obje&ion in 


thele rerms, * Quibus omnibus 


» | of -- 1 | 
"'P addus, dificile ee intelleftu, j 


unius Cylin tri dtmoſphare pondus 4- | * 
qualis diametri cum Embolo refleione | * 
in fundum Emboli derivetur, cur non 
quinque alii Cylindri Aeris qui ct- | 


cumſtant Embolum in cas fundum eo- 


ut which ads by ics weight | 
and fluidity, 1s able upon the ſcore | 
of thoſe Qualities, to buoy up great | 


=” wh tw. fs EE ot & hi Ao te 
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dem modo ſimul agere poſſunt , ita ut - 
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git | 


An Hydroftatical Diſcourſe. 15 
vis farſum. impellens Embol yr ſextuplo 


major, fit : quam hattenus. ab bly us opi- 
_—_ fautoribus exiſtim ita eft. Quod 


fi. FA » tunc, cepte, fiquo artificio fieri 


bo tt ut; unius ſalins. Cylindri' a6 (in 
Zolum nprerepur Te 1qQuorum 
| quinque-excluſa, vy pari tamen faci- 
litote Embolus aſcend:ret,, manifeſtum 
indicium efſet,, ne, unum quidem Cylin- 
draum-Atſmaſphete agere.in fundum 
 &mboli,, ſed totam Hypotheſtn, . inge- 
nicſam-tantummnodo. ejje fictionem. 1 
prelume, Hydroſtaticians will think, 
$us, mi gh. have been, Dawg For 


Sw 24* 124% af 


againſt che, Colindrical Orifice of a 
Body immers'd,in chat fluid, than a 
Calmder of char fluid of; the tame dia- 
meter with the Orifice.,( the lateral 
+ preſſures bearing again{t” rhe lateral 
parrg of rhe. Cylinder -).. And chere- 
_ tore if you. invert, for inſtance, a 
"i; Pipe 
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Pipe open at both ends, and filled to 
a certain height with Oyl, into com- 
mon water ; the Oyl that is kept up 
by the preffure of the water upwatds, 
will keep at the ſame height: as to 
ſenſe, whether the Veſſel chat con. 
rains the' Water be broad or narrow, 


provided it be ſomewhat larger than | 
the Orifice of the Pipe. | | 


And now, to invalidate yet further 
the precedent Objeftions, made by 
the Doftor, I ſhall add, that it necd 
not be thought incredible , that the 


Atmoſphere: by irs weight , or the 


Spring of the Air compreſs'd by that 


weight, ſhould be able to raiſe up 
fourſcore or a hundred pound, hang- 

© Ing at the Sucker: Since 
of New tapes. I have * manifeſted two 


Phyſico-Mechn. 

—_— three years ago by a | 
clear and cogent Expe- 

riment, that a little air included mn 


a Bladder will by irs- meer Springbe | 


able 
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able-to heave up a weight of a hun- 
dred Pound, and this without the 


| help of any rarefa&tion by heat, By 
which Experiment may be alſo con- 
firmed, what I deliver'd a while 
ſince about the endeavour of the 


Air, that is wont to be included in 


' our brafs; Cylinder, by expanding 


it ſelf to thruſt away the Sucker 
( which, in regard of the ſtructure 
of the Pump, it can do no other. 
wiſe than downwards,) with a de- 
prefling force , zquivalent to the 
preſſure upwards of the Atmoſphere 
againſt the external part of the ſame 
Sucker. 


EY 
— a — — 


CHAP. I1I. 


bY I ſhall not infiſt upon the 


foregoing Obje&tions , becauſe 
the Learned Door himſelf tells us, 
that 
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that their attempts may-ſeem -ro.be 
bur light skirmiſhes in, compariſon | 
of that! which follows:'* Whereunto' 5 
I ſhall cherefore apply: my atten- 
ENS: » # Tn” 
This grand ObjeHion our Learned 
Adverfary takes from the already 
often-mention'd aſcent of the Sucker. , 
clogg'd witha hundred pound weight, | 
and recommends by this 1ntrodu- 
+... @Qion, * Etenimex ipſis Phe- 
I” nomeni viſceribus robuſtiſſunum 
jam contra omnem mechanicam- illins 
ſolutionem Argumentum eruo, W quod \ 
non ſolum contra vim aerss elaſlicam 
ſupra diflo moo explicatam militat, 
fed etiam contra Carteſianum illum 
aeris conatum niximque, Wc, Which 
premis'd, the Argument it elf 1s thus 
propos'd : Eft enim ( ſays w/ 
Fe 140. ' 3 . - . : &_ & 
juxta hujus experimenti Phang. 
menon, wvts illa aerts elaftica ( nhaſ- | 
que expanſorius_) major multo-quam | 
que 


i 


Jm—_ 
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que fieri poteſt a rerum natura, quim- 
que quotidianis illis Phanoments con- 


1 gruit. Nam ft nixus hic elaſlicus tan- 


tam vim elaſticam haberet ut plus cen- 
tum pondo plumbum ſurſum poſſit pro- 


pellere , omnes profetis rerum terre- 


ftrium compages tanta wiolentia com- 


primerentur, ut nullz, niſt que ad- 


modum firmiter compatte font, tant # 


compreſſeoni reſiſtere poſſent,, quin con- 
fringerentur, vel partium colliſione ita 
contererentur ut brevi tempore peri- 
rent, Wc, | 

| Though this Objeftion be ſpecious 
enough, yet It preſents me with no 
dificulry, that 1 was not well a 


of ; as 1 preſume you will cafily perj 
ceive by what you will meet wich iff 
the following Papers, ef; ecially that, 
which conſiſts of Experiments and 
Confiderations about the: differing 
Preſures of Solids, Weights, and 4m- 
\ bient Fluids, The nature of which 
| Prelture 
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Preſſure. and its zquality- ( as-far as | 
in our controverlie. tis needful tobe 
ſuppos'd)) will, 1 hope, fatisfie you 
of the invalidity of the propos'd ob- | 
jeftions ; eſpecially. fince the. Do- | 
arine it impugns, namely the Weight 
and Preſſure of the Atmoſphere, is 
not a bare Hypotheſis, but a truth made 
out by divers Experiments, by which | 
even profeſs'd Oppoſers of it have | 
publickly acknowledg'd themſelves 

co be convinced. o 


_ * ' 


CHAP. IV. 


N the next Paragraph ( which 1s 
the 122th, ) the Learned Door 
adds a further Obje&ion, wherein he 
ſuppoſes , that there is laid upon a 
wooden Scale, of the ſame diameter 
with the above-mention'd Sucker, a 
lump of Butter of the ſame gone | 
wit 
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| with the Scale. _Whence he argues; 


that it our Hypothelis take place, the 
Butter muſt be preſs'd againſt by two 


_ Cy:jnders of Air, the one prefling it 


upwards, the other downwards, and 
the preſſure of chem both amountin 

totwo hundred pounds, Bur, fayes 
he, the Butter 1s not preſs ar all, as 


| appears by this, that no ſerous hu- 
| mour is ſ{queez'd out of it towards 


the edges, not ſo much as in thoſe 


| parts that lie parallel to che Horzs 


z0n,, whence che Concluſion ſeems 
eaſie to be deduc'd, 

But in the 1ath Paragraph, the 
Doctor himſelf propoſes a Solution, 
which he might cafily foreſee 1 would 
employ to invalidate his Argument ; 
Namely, that the Air prefling, as 
well againft the fides of the Butter, 
as againſt the top and bottom, hin- 
ders the Maſs from horizontally ex- 


, tending it ſelf, And whereas, by 


m way 
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way of reply to this ſubtertuge, as 
'tis call'd in the margent, he ſub. 
joynes, * Cui reſpondeo.,, qudd | 
P. 142+ yy . . 
zamen hoc nibil prohibet quo mi- 
nus in onnes. partes horizontales ex- 
primatur humor- ſeroſus & lafteus, þ 
revera effet ulla bujuſmodi preſura 
elaflica qualis fingitur. The Reply | 
1s caſte, that the preſſure of the am. | 
bient Air, which 1s a fluid more ſub. 
(1) chan Butter-milk, wall as well hin- 
der the ſtarting our of that liquor as 
of the parts of the Butter ir ſelf; As | 
he will eafily grant, that attentivey 
conſiders the nature of the thing, and 
remembers how Air keeps Water from | 
running out at the little holes of a 
Gardeners Watering-por clos'd at the 
rop. What the Obje&or adds about 
the extrution of what he calls a ſub. 
tiler Element ( tuppoſed ro be har- 
bour'd in the Butter ) by the preſ- | 
ture of the Atmolphere, in caſe it had 
any | 
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ay, I think it would not be diificulc 
to anſwer, if we confided, that a 
great and undeniable prefſure ap- 
plied to water does not ſenſibly con- 
denſe ic, or deprive it of its fluidity, 
becauſe of the groſsnels and ſtrength 
of its parts. But the Argument be- 
ing bur tranſiently mention'd by the 
Author, and grounded upon a Car- 
ceffan ſuppoſition that I never em- 
ploved, 1 leave it to thoſe chat may 
think themſelves concern'd ( which 
I am not) to make a ſolemn anſwer 
[0, | 
And whereas our Learned Exami- 
ner ſuperadds, * Ouod tametſt 
butyri maja in diſci lignci ſpe= © © 
ciem reducta, cujus margo centum vi- 
cidus area fit minor, interque duas 
laminas ligneas ejuſdem forme ac lati- 
tudinis poſita , filis ſull enderetur in 
gete tanquam in lance, ita ut preſſura 
aeris elaftica qua ab infra, qua de- 

m 2 ſuper 
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ſuper ducentis fere vicibus exceſſura ſit 
preſſionem in marginem butyri , buty= 
rum tamen nihilo arfins comprimetur 
per vim aeris elaſlicam, nec alter hi 
afficietur quam antea: He ſeems not 
to have tufficiently confider'd the 
Laws of the Hydroſtaticks, according 
to which, ſuppoſing the preſſure of 
the Atmoſphere that he reje&s, the | 
Butter ought not to be deprived of its 
ſhape, For the preſſure of the am- 
bient Air, being equal on all ſides, if 
we ſuppoſe the ſuperficies of the But. 
ter to G diftinguiſh'd into a multi. 
tude of little equal portions, each of | 
theſe, whether they be ſcituated Ho- 
rizonrally , or on the edges, can be 
preſs'd againſt bur by an Atmoſphe- 
rical Pillar equal co its Baſis ; and the 
Horizontal porcions, if I may fo call 
them, cannot be thruſt our of place, 
withour there be ar the ſame time 
{queez'd out ſome of the Lateral por- 
cions, 
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tions, which yet cannot be ſo dil- 
placed, becaule they alſo are with 
eGual force preſs'd ( inwards ) by 
little aerial Pillars, whoſe Baſes are 
contiguous to them, and bear againſt 


"them, Which Anſwer, though of it 


ſelt ſufficient, may be much confirm'd 
by the Inſtance, you will hereafter meet 
with, of a lump of Butter that kept 
Its irregular ſhape, in ſpight of a 
oreit and manifeſt preſſure of the wa- 
ter that ſurrounded it. 

And this Anſwer may ſuffice to dil- 
prove, what the Dotior annexes in 
the beginning of the 13th Paragraph, 
about the vaſt exceſs of Prellure, 
which the Air exerciſes upon the flat 
and Horizontal ſurfaces of the above- 
mention'd lump of Butter , in com- 
pariſon of the preſſure the Marginal 
parts of its ſurface' can be expoſed 
to. What he adds.and illuſtrates with 


a Scheme, about the hands being 
m 3 aſſiſted 
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a/iſted with the preſſure of the Air, ir 
concerns not me to anſwer. Bur 
whereas among the places where the 
Elaftical power of the Air 1s under- 
frood not toreach , he reckons a Pail 
tull of water, with a lump of butter 
pur In it ; he {uppoles that, which 
our Hyd: oftaticks will by no means 
allow, and which 1s diſproved by (e- 
veral both o*our tormer Experiments, 
and by thoſe. you will meet with in 
the following Papers, By which 1t 
appears, chat the preſſure of the At- 


moſphere is exerciſed, as indeed Þ | 


do not ſee what ſhould hinder ic from 
b-1ng, even upon Bodies that are 


quite immers'd under water ; and by | 


which, added to what has been hi- 
therro diſcours'd in anſwer to the 
Learned Doftors Obje&ions, you will 
ealily judge , how delervedly he 


(hucs up the Arguments, we nave | 


Þcen examining, with this Conclu. 
{101, 
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fion. * Adeo ut extra omnem 
controverſam poſitum videa. 
tur, qudd nulla eſt ejuſmodi wis ela- 
ſtica in aere , qualem e doitis non- 
aulli ſupponunt, multoque minus tam 
fortis ut centum librarum pondus ſu- 
peret, Quoderat Demonſirandum. 


P» 143, 


CHAP, V. 


Ur this. is not all the Door ur- 
ges againſt me in this Chapter ; 
tor 1n the 14% Paragraph he ſeconds 
his former argument by another, 
drawn from this txperiment of mine, 
That having taken two round Mar- 
bles, whole ſurfaces, that were to be 
contiguous, were 43 well ground ve- 
ry flat as carefully polilh'd ; and ha- 
ving placed them one diretly upon 
the orher, they did in a horizontal 
m 4 poſture 
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poſture ſo firmly cohere, without the 
th help of any Glue, or 
ey md Firmne, Viſcous Body, that the 
y. SY the ſecond upper Marble being 
pull'd up, would take 
vp the lower, though clogg'd with 
a weight of fourſcore and odd 
pounds, 
- Fhis Experiment, when I many | 
years ago firit publiſh'd ir, I referr'd 
ro the attion of the Armoſphere, 
which preſfling eually and ſtrongly 
againſt the ſurfaces of both the Mar- 
bles, except where they were conti- 
guous, the higher could not be drawn 
direaly upwards from the lower (and 
conſequently muſt be follo 'd by it) | 
by a leſs force than that which was 
equivalent to the weight of as great 
a Cylinder of the Armoſphere as 
lean'd upon the upper Marble. 
This Experiment thus explain'd, 
though it hath been judged a very ta- | 
| = JF vouable | 


- "a, ">. — 
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yourable one to the Hypotheſis on 
whoſe behalf I alledged it, does yet to 
the juſtly famous DoGtor ſeem a very 
conſiderable Argument againſt it, 
chough for this judgement of his he 
urges only this reaſon , That if the 
force, with which the Air prefles the 
lower Marble againſt the upper, be 


| able to ſuſtain thar Marble, though 


clogg*d with the great weight above 
mentton'd, the ſame preſſure of Air 
would much more cafily ſupport a 
Plate of wood brought toa true plain, 
and not loaded with any weight, if 
the wooden Plate were ſubſtituted ro 
the lower Marble, and inſtead of it 


| applied to the upper. 


But fince the Experiment, as I pro- 
poſed it, did upon tryal ſucceed ve- 
ry well, it had not been amiſs if the 
Learned Examiner had confider'd it 
as It was really and ſucceſsfully made, 
and ſhewed why the preſſure of che 

| | ay ambicnt 
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ambient Air was not able to hinder 
. the ſeparation of the Marbles : And 
his needleſs ſubſtitution of a Wooden 


plate inftead of the lower Marble e- 


fily ſuggeſts a ſuſpicion, that there 
may lie {ome fallacy, though not in- 
rended by him, in the variation he 
propoſes of the Experiment. And he 
ſeems to have himſelf had thoughts 
of this kind, by taking notice, that 
it may be an{wer'd on our behalf, that 
a Wooden Plate cannot be ſo exadly 
applied to the upper Marble, but that 
there will be a little Air intercepted 
between It and the bottom of that 
ſtone. And though having granted 
that it may be ſo, he employes two 
pages to {hew, that this intermediate 
Air could not keep the preſſure of the 
Armoiphere from ſupporting the un- 
clogg'd plate of wood, if it had been 
That preſſure, which, when there was 


no ſuch intermediate Air,had ſuſtain'd 


the | 


| 
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the lower Marble with all the appen- 


dant weight ; yet I confeſs his Proofs 
ſeem not to me to be anſwerable to 


| the Aſſurance he uſes in ſpeaking of 


them, His Examples taken from 
Gunpowder and Wind, you will cafily 
judge not to be very proper, where 
we are nct conſidering a force that 
atts by a ſudden and vaniſhing 1m. 
pets, but a conſtant and equal pref- 
ſure, And as to his other Inſtance, 
which is taken from five men that 
thruſt againſt the fixth ( ſtanding 
with his back to a Wall ) who 1s but 
as ſtrong as any one of them ; I anſwer, 
that neither is this example near e- 
nough of kin to our caſe, Foreach 
of thele five men is ſuppoſed tro have 
an equal power of thruſting, proper 
to himlelt, and independent from all 
or any of the other four. And the 
ſixth man is likewiſe ſuppoſed to re- 
fiſt but by his own fingle force, with- 
Our 
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out having his power of reaQting in. 
creas'd by the force wherewith the 0- 
thers thruſt againſt him. Bur in our 
ca(e the thing is quite otherwiſe; for 
ſuppoſing that ſome aerial particles | 
be ſo placed that a folid Body hinders 
them to recoil or expand themſelves, 
weare to conſider, that, as the conti- 
guous corpulcles of air preſs againſt 
them not by their own fingle weight 
or preſſure, but as they tranſmit the 
ation of all the other parcicles of the 
air which by their weight or preſſure 
thruſt them on ; ſo the aerial partl- 
cles, contiguous to the ſolid Body, 
reſiſt not barely by that force which 
they would have if they were not com- 
preſs'd, but by vertue of the Sprin- 
ginels they acquire upon the ſcore of 
the forcible infletion they ſuſtain 

trom the ation of the corpuſcles, that 
either mediately or immediately thrult 
againſt them; and conſequently, in | 


pſ0- | 
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proportion to that external force, the 


Elaſticity of theſe compreſs'd Parti- 
cles will be increaſed, as we ſee that a 
Bow or other Springy body, the more 
it is bent by an external force, the 
greater power it has to refiſt further 
compreſſion. Upon which grounds 
it need to be no wonder, that a ſmall 
ortion of Air, being almoſt included 
in a ſolid Body, and having for ſome 
(though but very little ) time been 
expoſed to the outward air, ſhould 
be capable of reſiſting the preſſure of 
as much of the whole Atmoſphere, as 
can come to prels againſt ir. For, 
this preſſure of the Atmoſphere being 
continual, 1f the Springineſs of the 
acrial particles were not now great 
enough to reſiſt that preſſure, they 
muſt neceſſarily have been betore- 
hand infleted or comprels'd by it, 
cill the endeavours of the one and the 
other were reduced to an Aquipol- 
lency, 
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lency.. Of which I ſhall give you an 
inftance in ſo obvious a body as a 
Bubble at the rop of water : For 
though there be bur @ little Air ins 
cluded in a very thin and tranſparent 
film of water ;. yet this lictle air is fo 
well able to reſiſt the weight of all the 
Atmoſphere that can come to bear a. 
_ gainſt it, that all the preſſure of it 1s 
not able co make the film ſhrink , or 
become wrinkled ; which it would do, 
if the corpuſcles of the Internal air 
were not reduced to a Springinels, 
which makes irs power of relifting 
equal to the endeavour of the Exter- 
nal Armoſphere to compreſs it, And 
to let you ſee, that we may well con- 
ceive ſuch a Springinels of the air 
included in the Bubbles, I have elle 
where related, how by barely with- 
drawing the preſſure of the ambient 
air from Glaſs-Bubbles hermetically 


ſealed with air in them not comprelsd | 
beyond 
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beyond fts uſual- ſtate, the Spring 
of the Internal air would make the 
Bubbles fly in pieces ; And his will 
happen to ſtronger Glafſes than Bub- 
bles, as you will find in one of the 
former Experiments *, 

And if we would illuſtrate *S< the Tra 
what we are debating of great meu 
by an Example; it ſhould 45 under wa- 
not be by confidering, as 

the Doctor does, the endeavour of 
five men againſt the fixth. chat hath 
his back to the Wall ; but that of five 
Bladders full of air, piFd up, and 
reſting upon a ſixth, For in this 
cale, whatever force or power of pref. 
fing we ſuppoſe in the incumbent 
Bladders, they all bear jointly upon 
the lower, which continuing at a ſtand, 
muſt thereby be ſo compreſs'd as to 
be able co reſiſt their joinr endeavours, 
as 'tis manifeſt ; becauſe ocherwiſe it 


. would not continue in that ſtate, but 
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be farther compreſsd;which is againſt | 


the ſuppofition, | 
This Notion about Preſſure and 
Reſiſtance I have the more particu- 
larly deduced, becaule I found many 
modern Naturaliſts,- and even Hydro. 
ſtaticians themſelves to be great ſtran. 
gers to-it. For which reaſon 1I ſhall 
add, that I have evinc'd it by pur. 
poſely ' deviſed Experiments 4n the 
Continuation of the Phyſico-Mecha- 
nical Experiments * a- 
eper-25-md bout the Air. Were it 
not for this, 1 ſhould per- 
haps have ſpared my. ſelf the labour 
of ſetting down theſe thoughts as not 
neceſlary to the ſolution of the Do- 
Qors Obje&ions. For he admits a 


Layer, or ( as he aptly ſpeaks) an 


Area of Aerial Particles to be inter- 
poled between the upper Marble and 
the Wooden Plate ; and therefore the 


flatneſs and ſtiffneſs of thoſe two Bo- | 


dics 


——_— x 


| 
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 dies' muſt keep them from an imme- 


diate conta& as well_at the edges as. 
by. the help of the ſame Area they do - 
elſewhere ; and conſequently that. in- 
terpoſed-Air may communicate witch 
the ambient Air. From whence the 
Laws of the Hydroſtaticks ( which I 
have el{ewhere thewn ) will allow me 


to conclude, that the weight of the 


Armoſphere endeavours to depreſs the 
upper ſurface of the wooden Plate ; 
and ſo what the Examiner urges of 
the inconfiderable refifrance, thar the 
few Aerlal Particles interpoſed be- 
rween the flat Bodies cin make to the 
great preſſure of the Column of Air 
that thruſts the Woodden again't the 
Marble. Plate, would not conclude, 
though our former an{wer could not 
have been made ; fince the refiſtance, 
made by. the interpoled. Aerial Par- 
ticles to the preſſure upwards of the 
Atmoſphere, is not jn. our prefent {up- 

n polition 


338 An fHydroſtatical Diſcourſe. 
poſition made by thoſe Particles a- 
lone, ' but by the weight of the laceral 
and ſuperior part of the Atmoſphere 
exerciſed by the intervention of theſe 
Particles, Which being ſo, what the 
Learned DoQor adds, that the werght 
of the wooden Plate it ſelf 1s here of 


m_—_— 


no conſideration, muſt needs be a mi- 


ſtake, For the two equal Atmoſphe-. | 


rical Preſſures, the one againſt the | 
upper ſurface of the woodden Plate, 
and the other againſt the lower, coun- | 
cervailing and conſequently fruſtra. | 
ting the endeavour of each other, the 
gravity of the wood it ſelt will ſuffice 
to make 1t fall, as well as if it were 
preſs*'d againſt by neither of them, 


— APES" rag Ree 


And from this Diſcourſe you will ea- | 


fily judge, whether the Doftor had 
reaſon to ſay as he does,* Ouam 
ab omni ratione ( igitur) ab- 


fonum eſt, ut ſuperficies illa ſive area 


= 


aerearum particularum, que infinuant | 


ſ 


— 
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fe laminam ligneam inter & marmor, 
folidam columnam hujuſmodi particu- 
larum, vi elaſtica ſurſum enitentium, 
gontra laminam ligneam obnitendo 
vincat,ipſamque laminam in terram de- 
turbet. 


CC Y = > _—_ - 0 


CHAP. VI. 


| Hat he adds in the ſaxteenth 
number againſt thoſe that 

fancy the Aerial Particles to be en- 
dow'd with Perception, and to att 
with Deſign pro re nata, does not at 
all concern me ; and what he adds in 
the next Paragraph , wherewich he 
concludes his twelfth Chapter, 1 ſhall 
alcogether pafs by, as far as it con- 
cerns the extravagant conceit he op- 
poſes. But becaule ar the cloſe of 
the Paragraph, he makes an Inference, 
ES n 2 which. 
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which compriſes .our Opinion alſo; 
fince he concludes, that the, Experi. 
ment .by .him alledged, * Cer- 
tiſſemum eſt indicium, particulas 
Aerias nec cum conſilio nec fine con- 
fulio inferius marmor ſuſtinere nec ſuf- 
fulcires It will not be amiſs to ſhey, 
that our Opinion 1s undeſervedly in- 
cluded in the Inference ; which 1 
ſhall do by briefly ſolving the Phe- | 
nomenon the Door layes ſo much ' 
weight on. For if we conceive with | 
him, that che two flat Marbles for- 
merly-mention'd be: ſuſpended, and 
that to the lower of them a flat wood- 
den plate of the ſame ſhape and extent 
be applied ; 1 ſee no cauſeto wonder, | 
why the two Marbles ſhould ſtick to- | 
gether, and not the lower of them to 
che woodden plate, For, as I lately | 
noted, there being an. Area or Bed | 
of Aerial Particles interpos'd |be- 
twixt the Marble and the Wood, the ' 
| weight 


* p. 150. 
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weight of the Atmoſphere, exerciſed 
by the intervention of thoſe Aerial 
Corpulcles, . ought to be zquipollent - 
co the preſſure of the Armoſpherical 
Cylinder, that bears againſt the lower 
ſurface of the Plate ; which conſe- 
quently by its own weight mult drop 
down ; whereas there being no ſuch 
Layer of Aerial Particles interpoſed 
betwixt the two Marbles, the preſ- 
{ure of the ambient Atmoſphere, which 
touches themevery where, fave where 
their poliſh'd ſurfaces are contigu- 
ous, muſt keep them ſtrongly cohe- 
rent. 

I preſume 1 need: not mind you, 
chat hitherto I have diſcours'd upon 
ſuppoſition , that the Doftor experi- 
mentally knows , what he delivers 
concerning, the Non-adhefion of an 
exaly ſmooth woodden Plate to a 
Marble one : And upon his concel- 
ſion, that, becauſe of the want of 

n 3 ſufficient 
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ſufficient congruity between the ſur- | 


faces of two Bodies, there is a bed of 
Aerial Corpulcles interpoled between 
them. Bur now 1 think, it will not 
be unfit to take notice to you, that 
though, to uluſtrafe on this - occa+ 
fion a ſubje& that 1s generally ſo 
little underſtood , as the exerciſe of 
Preſſion among fluid Bodies, 1 have 
anſwerd my Learned Adverſaries 
Objetions, as if 1 had nothing more 
tro ſay for my 'Explication ' of the 
Suſpenſion of coherent Marbles, than 
what I many years fince deliver'd in 
the litcle Trad by him cited ; yet 1 
| have ſince abundantly confirmed that 
Explicition by the 50th of the Expe- 
riments publiſh'd in my Continua- 
tion ; which it the Doftor had been 
pleaſed ro read, perhaps. he would 
have received the ſame fatisfaion 
' that other Learned men have done: 
ſince there 1 experimentally ſhew, 


that 


= WM - % 
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| That the undermoſt Marble withour 
| the accyſtomed Clog, woald, upon 
the bare withdrawing of the fuſtain- 
ing air, drop off trom the upper. And 
whereas the two Marbles in our Va- 
cuum would not cohere ; as ſoon as 
the formerly excluded Air was let.in 
upon them, it did by its ſupervening 
preſſure make them ſtick together ve= 
| ry ſtrongly: 


n 4 Taz 
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©. Tre Second SEction. | 


CHAP.L,, | 


T. Proceed! now to the cond of thoſe 

; TWO Chaprers, thacl am intercls' f 
to: ' conſider, in which..rhe Learned 
Examiner is pleaſed to atraque three 
or four of my Hydfoſtarical Opinions 
and Explications; in the defence 
whereof, 1 hope, 1 ſhall be the leſs 
pur to exerciſe your Patience, becauſe 
the Learned Dottor himſelf 1s pleaſed 
to grant meatmoſt as much as I need 
detire concerning the Truth of the 
Hjpotheſis,, whereon my Paradoxes 
and Explications are founded, For 
whereas the main thing I ſuppos'd in 
my Bydroſtatical Papers, is, that in 
water, though ſtagnant, the ſuperior 
parts do actually, rhough not always 


pre- | 


| 


4 
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| prevalentl, gravitate upon the infe. 
rior, . or ( if. you will ) preſs upan 
them even when they do not ſenſibly 
depreſs them ; the Doctor in divers 
places allows this Hypctheſis ro be 
conſonant to-. the Principles of the 
Mechanical Philoſophy ; and accord- 
ingly having thes'd,that in a ſuſpend- 
ed rub of water the whole [1quor gra- 
vitates upon the bottom af che tub ; 

He ſubjoyns, * Fam wera cum 
tota bac aqua conſiet ex parti- 
culis aqueis non comp 46Hs vel concretss, 
ſed ſolutis aſe invicem, impoſubile eſt ut 
omnes fyndum fitule premant, niſt in- 
fima . uague ab omnibus ſuperioribus 
prematur, quemaemodum clare demon- 
firavimus, in fecunda ſetione hujus ca- 
pitis ; nempe ,- ſt nulle cauſe niſi pure 


* P.161, 


| Mechanice (quales ſunt Motas locals, 


Magnitudo, Figura, &c.) in edendq 

hoc Phenomeno ſe intermiſcent. 
And cllewhere in the ſame Chap- 
rer 
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ter he ſpeaks thus of thegraviration| © 
of 11quors ( towards the cloſe of the of 
ſecond Paragraph. ) * Neceſs| 5© 
utique eft , ut partes fingule the 
gravitent , cum totins fit gravitatio,| 
ft zon fit aliquid immateriale Printi: Go 
 piuminrerum natura, &c, And adds,| 
at the beginning of the next Number! ® | 
Atque ſane buic externi moths Hypo- ſt; 
theſs, vs gravitationis Elementorum in ſr 
propriis locis inde neceſſarid emergen. 
tis, apprime conſonum wy primum it. al 
lud Experimentum, quod Scriptor pro-| 
fert in Paradoxis ſuis Hydroſtaticis, | © 
And now, Sir, I preſume you do 
not much wonder.if I think theſe con: 
ceffions reach the main thing I pre. 
tend ro. For though I do as freely 
and heartily, as the Dofor himſelf, | 

( who, I dare fay, does it very fin» 
cerely,) admit or rather affert an In- 
corporeal Being that made and go |. 
verns the world ; yetall that I have | Þ"' 

. EN» | 


| 


| 
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endeayour'd to do in the Explication 
of what happens among Inanjmate 
of Bodies, 1s to ſhew, thar, ſuppoſing 
{,| the World to have been at firſt made 
and to. be continually preſerv'd by 
| Gods divine Power and Wiſdome ; 
4 [2nd Juppoling his General concourſe 
ip. (0 the mainrenince of the Laws he has 
wo etabliſhed in it, the Phzxnomena, I 

ſtrive to explicate, may be ſoly'd Me- 
chanically, that 1s, by the Mechani- 
it | cal affe&tions of Matter, without re. 
-| courſe to Natutes abhorrence of a Va- 
tum, to Subſtantial Forms, ' or to 0- 
do| fher © Incorporeal Creatures, And 
n.| therefore, 1f I have ſhewn, that the 
re. | Phenomena, 1 have endeavour'd to 
ely | 2<count for, are explicable by the 
if, | Motion, bignels, gravity, ſhape, and 
51. | cher Mechanical affe&tions of the 
Tri ? ſmall parts of liquors, I have done 
0. | What 1 pretended ; which was not to 
'ye - Prove, that no Angel, or other imma- 
FS © terial 


WED 
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terial Creature could. interpoſe iy 
theſe caſes ; For concerning ſuch 4, . 
gents, all chat I need ſay, is, that 
the caſes propos'd we have no nee . 
to recurr to them, And this, bey . 
agreeable to the .generally own'd ru 
about Hypotheſes, that Entia non ſa 
multiplicanda abſque Neceſſitate, hu - 
been by almoſt all the modern Phils! " 
ſobkers of different Se&ts thought 4 ® 
ſutficient .reaſon to rejett the ageng I 
of Intelligences, after Ariſtotle and{ * 
many Learned men, both Mathemz 

ticians, and others,. had for many + 
ges beliey'd them the Movers of M6 


Celelat Orbs, | 


| CHAP 
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CHAP. II. 


ut you will tell me, that the Do- 
tors Conceſſions will not avail 
i. me, fince he urges againſt the Gra- 
vitation of the Elements in their pro- 
1; | per places, which ( gravitation ) he 
:. would have to be ſuſpended by his 

Incorporeal Principle, . an Experi- 
] ment, which he ſays is moſt manifeſtly 

| repugnant to our Hypotheſis. He 
{1 concelves then, that in a tubor pail 
7} full of water with a perfe&ly Cylin- 
drical cavity , whoſe Diameter is of 
ſixty two parts, there is violently kept 
at:the bottom, . by the help of a ſtick, 
a round Plate: of wood, whoſe Dia- 
meter amounts but to ſixty one of 
-'f thoſeparts; and that, as ſoon as ever 
AP} the ſtick. is removed: the wooddeh 

plate: will emerge to the trop 'and 

float, 
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float. Quod ( ſays he) prorſus in.) Þ!# 


poſſebile eſſet, fi omnes partes aque / 
301 


(FG) ad (HF) non folum junflin 


fundum »vaſis, ſed ſingule fingula in| © 


eadem ſerie ſubjetas aftu premetent, 
| To which affertion he immedidtel 
ſubjoyns \this Argument to prove t 
by; * Cum Diameter laming 
lienexe CH M.) partes &, 
babeat equales, Diameter waſis ( HI) 
babeat 62, manifeſtum-eſt, quod ſuper. 
facies fundi vaſis ad ſuperfictem lami. 
ne ſe habet ut 3844, ad 3721; que: 
rum differentia eſt 123, Itaque rotun 
dum interuallum inter latera waſit 
& marginem lamine lignee habet | 
ad aream laming ut 123. ad 3721, bot 
eft, area lamine lignee excedit arean | 
ditti intervalli pluſquam triginta. vis 


* p.155, 


cibus, Ac proinde aqua incumbens lig- | 


nee lamine excedit magnitudine '0- 
guain incumbentem ditto intervallo 


inter marginem lamine G latera vaſis | 


plus 


(10 
inc 


Im- 
e ab 


Jin 
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plus quam triginta vicibus, pondu ſque 
ſive preſſio bugus, alterius pondus preſ- 
fhonemque vincit pluſquam triginta vi- 
cibus, Aded ut impoſſtbile fit, ut aqua 
incumbens preditto interuallo ita pre- 
mat aquam ipft ſubjefam, ut hujus vi 
ſublevetur lamina , quam vis tricies 
major deprimit. Quod ( ſays he, by 
way of inference) eque abſonum at- 
que abſurdum Phenomenon eſſet, 8c. 

How little this Ratiocination a- 
orees with the Experiments 1 have 
formerly told you of, abour the caſes 
wherein Light bodies will be detain'd 
under water, or emerge tothe top af 
Ir, you wlll cafily perceive, if you 
compare the one hk the other, which 
you may quickly do, jf you pleaſe to 
compare the Dofttors diſcourſe with 
the following Narra- 

| tives-of thoſe Tryals*, I HEE 
rowhich alone I might Feri'y of Bodies un- 


, der water, Exp. 1. (9c. 
therefore refer. you, 
| But 
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Bur yet in the mean rime, . you may, 
if youthink fit, confider a little, whe- 
ther the Argument, whereon the Do. 
or lays ſo much ſtrels, be any more 
than a Paralogiſm. re 
- Firſt then, ſince according to his 
computation the Area of the. interval 
between the ſides of the Veſlel:and 
the edges of the round boards, 1s: 123 
of-ſ\uch parts, whereof the Area of the 
board amounts to 372 ; 'tis evident, 
chat there muſt be room enough for 
the water to paſs between the fides of 
the veſſel and the edges of the board, 
which is ſuppos'd on all hands tobe 
of ſome wood lighter” in Fþecie than 
water, ſince elſe it would not emerge 

upon the withdrawing of the ſtick, 
Next, this Board or woodden Plate 
15 not here intimated or ſuppoſed-ro 
be ( and indeed in/prattice can ſcarce 
be ) made exa&tly congruous t0.the 
bottom of the Pn mn loqay 
the 


| 
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ay,| the water may, get in-between them ; 
he-| for which cauſe *tis neceſſary co kee 

\| the woodden Plate forcibly > Drains, 
ore] a ſtick, which elſe were needleſs, And 
| conſequently this interpoſed water 
his] will communicate with che laterally 
val] ſuperior water in the Veflel, which 
nd] ſuperior water may, according to the 
23] Laws Hydroftatical, by the. inte: ven- 
he | tion of the interpoſed, exerciie 1ts 
nt, | preſſure upwards. againſt che lower 
for | ſurface of the woodden Plate. 
of| Thirdly, the Doftors Scheme al- 
d, | los andaſlifts us to concelve, (which 
be| we may: do however, ) an imaginary 
an| Plane of water to be parallel to che 
ge| bottom of the Veſlel, and to paſs a- 
long the bottom of the Board ; 1o that, 
ite | Of the: water that lies between this 
ro Plane and the bottom of the Vellel, 
ce} one part iz cover'd by the woodden 
hel Plate ; and the other , between the 
ly | edges of that and the ſides of the 
he | Fa \* fub, 

| | 
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rub, is cover'd' with the _— 
water only. 


CHAP, IT. 


Heſe things being premis'd, 1 
thus argue ; Tis manifeſt 


be in water, thoſe parrs that are mot 


preſs'd,, will thruſt out of place thoſe 
that are leſs prefs*d : which both+ 
grees with the common apprehenl- 


ons of men, and might, if it wet| 


needfal , be confirtn'd by Expert- 
ments. *T1s alfo evident, ' that that 
part of the above-mention'd imagj- 
niry Plane, that is cover'd by the 
* woodden Plate, muſt be preſſed by 
fels weight than the other part of the 
fame Plane; becauſe the wood being 
bulk for bulk lighter than warer, the 


aggre- 


ydrltarictane after Archimedts, | 


] 


| 
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aggregate of the wood and water in- 
cumbent on the cover'd part of the 
ſame Plane muſt be lighter 772 ſpecte, 
than the water alone that is incum- 
bent on the uncover'd part of the 
ſame Plane; and conſequently this 


 uncover'd part being more- preſs'd 


than the other part of the Plane, the 
heavier muſt - diſplace the lighter, 
which it cannot do but by ew "9a, 
up the board, as it does, when the cx- 
ternal force that kept it down 15 re- 
moved. And, ro add this upon the 
by, this greater preſſure againſt che 


| botcom than againſt the top cf bo- 


dies immersd in water ſpecifically 
heavier than they, 1s a rrue reaſon of 
their emerſion , as I have elſewhere 
ſhewn, 5So that there happens no 
more in this cafe than what uſually 
happens in the aſcenſion of bodies 
in liquors ſpecifically heavier than 


\ themſelves, on the account of the 


oO 2 __ _nevly 
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newly mention'd difference of Pref. 
ſure. And 'tis with an ( expreſs gr 
ſuppos'd ) exception of ſuch a diffe. 
rence, which in many other caſes my 
be ſafely negle&ed , chat ( which | 
deſire you to take notice of,) in molt 
places of rhis diſcourſe I ſpeak of the 
Preſſure of ambient Fluids on im- 


merlſed Solids as uniform or every|- 


way equal, 


: . 
'Tis true, that according tothe 


Dottors . ſupputation, if the ſolid 
Cylinder, confiſting of the woodden 
Plate, and all the water direaly in- 
cumbent on 1c, were put into an 0r- 
dinary ballance, it would there many 
crimes out-weigh the hollow Cylinder 
of water alone that leans upon the un- 
coverd part of the imaginary Plane, 
And that is it that ſeems to have de- 
ceiv*d the Learned Doftor, Burt there 
are divers Hydroſtarical Caſes, where- 
in the Phenomenon depends not 7 

muc 
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much upon the abſolute weight of che 
compared Bodies, as upon their re- 
Ipettive and their, ſpecifick Gravity ; 
on whoſe account ir is, that a ſmall 
Pible, for inſtance, chat weighs nota 
quarter of an Ounce, will readily 
fink to the bottom of the river, on 
whoſe ſurface a log of wood of a han 


| dred pound in weight will float. *Tis 


a Rule in Hydroſtaticks , that when 
rwo portions of water or any other 
Homogeneous liquor preſs againſt 
each other, the prevalency will goe, 
not according to the abſolure weight, 
bur the perpendicular height of thoſe 
Portions, And accordingly we find, 
that if a ſlender pipe of glaſs, being 
fll'd with water, have 1ts lower ori- 
fice unſtop'd at the bottom of a vel- 
ſe] of water, which contains much 
more of chat liquor than the pipe; 
yet if this laſt named water were; for 
inſtance, two foct high, and chat in 
_— = the 
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the Veſſel bur one, the water in the | 


pipe will readily ſublide, till ic come 


2lmoſt to a level with. the external 


veter, thoyzh it cannot do ſo' with. 
out raiſing the whole maſs of wzter 
thar ſtagnated jn the veflel. | 

And now I ſhall ſubjoin an Experi 
ment, which, though at firlt it may 
ſeem flight, and was made 1n leffer 
glafſes & quantfitys than 1 would have 
imploy'd., if | could have procurd 


better Accommodations, has the ad- | 


vaniage of requiring no curious in- 
{truments, and yer 1. hope will ſerve 
for an ocular proof of the fallaciouſ- 
neſs of rhat reaſoning the Dotor is 
ſo {trangely confident of, | 
.: We took an. open mouth'd glals, 


fuch as ſome call Jarrs, and Ladys | 


often uſe to keep ſweet meats in,which 


was three inches and a halt or better | 


in Diameter, and ſomewhat leſs in 
Gepth; and had the figure of irs cavity 
Cylin- 


"DJ 


___ _ mam oo oa mn cow aA a OZ 


| 
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\ Cylindrical enough. Into this hay 


ing put ſome water to cover the pro- 
tuberance, wont to be at the bottom 
of ſuch glafles, we took a convenient 
quanticy of Bees-wax , and having 
juſt melted it, we poured it cautiouſly 
inc the glaſs, warm'd before-hand to 
prevent its cracking, till it reach'd to 
a convenient height, This veſſel and 
the contained liquors we ſet alideto 
cool, in expettation, that when the 
hear, that had dilated the wax, was 
gane, it would ſhrink from the glaſs, 
and conſequently leave a little inter- 
val every where betyeen the concave 
ſuperficies of the vellel, and convex 
of the harden'd wax ; which accor- 
dingly came to paſs, and fav'd methe _ 
labour of getting the wax fhap'd for - 

my purpoſe with tooles ; which .. 
might haye been done bur not with- 
out trouble and leſs exaftneſs, And 


now "was cafie for me to try the cx- 
0 4 periment 
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periment I defign'd ; for, pouring in 
warily ſome water berween the laſs 
and the wax, ſo that it fill'd all the in- 
rerval, left berween thoſe two' bodys 


both at the bottom'and the ſides, ts 


wax was made preſently to floar; be. 
ing viſibly lifted up from the bottom; 
and its upper part appearing a ltl 
above the level of the water, which 
was no more than I did, and had rea- 
lon to expett, according co the true 
Principles of Hydroſtaticks. | For 
water being ſomewhat,though bur lit, 


tle, heavier, in fpecie., than wax, and | 


that which was poured into ' the 
botrom and ſtagnated there, being 
preld by the collateral water; 
every: way interpos'd between the 
concave part-of the Glals- and the 
. convex of the Wax fo that this col. 
ateral-liquor anſwer'd what 1 lately 
called a hollow Cylinder-of water in 
che e Dodtors Experiment ) that _ 

0 
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of the ſtagnant warer, that was lean'd 
upon by the wax, being leſs prefsd 
than the'other part of the ſame. ſtag- 
nant water was by: the water /incum- 
bent on 1t;; thisJatter muſt diſplace 
the former, which .it could, not doe 
bur by raiſing up the wax that lean'd 
upon it. - And yetthis collateral wa- 
ter was ſo far from being heavier 
than the: wax 1ts preſſure impell'd 
up, that both the collateral, and the 


ſtagnant water all together, being 


weightd in good ſcales, amounted to 


| little above a quarter of the weight 


of the wax, which: happen'd by rea- 
ſon of the narrowneſs of the Vetlel, 
which, 1t it had:been wide. enough, 
I doubt pot but the experiment would 
have. ſucceeded, rhough the wax had 
outweightd the. . collateral water ten 
times more than 1n our experiment It 
did, Bur that the ſolid boy exceg 
ded almoſt four times the weight, 

nor 
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not onely: of the- collateral but the | 
ſtagnant liquor too, does fufficient. | 


ly overthrow the DaSors ratiocina. 


tion, Whoſe fallaciouſneſs will yer | 


further appear by two other unprove- 
ments, among others , which 1 made 
of one Experiment, . 

For I. though we pour'd in more 
and more water, as long. as the Vel- 
ſel would contain any , the Cylinder 
of wax was but  lifted* higher and 
higher from the bottom of. the glaſs, 
bur did not appeare rais'd more than 


at the firſt, above the upper ſurface | 


of the water ; - which argues, that 
*twas not at all the Quantity of che 
inferior water, which was continually 
increas'd, bur the preſſure of the col. 
lateral water, which. continued ſtill 
at the ſame height in reference: to that 
wax, that caus'd the elevation of the 


And II. to manifeſt yet . more 
clearly' 
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clearly the Doors miſtake, I devi- 


ſed the following tryal. We took 


2-round plate of Lead about the 


thickneſs of a ſhilling, and having 


made it ſtick faſt to the botrom of 


| the Cylinder- of wax, to make 


this body fink the more dire&- 
ly, we placed one after another upon 
the upper 'part of the wax divers 
rain weights ( firſt wetted to keep 
them from floating ) till we had pur 
onenough to-make the wax ſubfide 
tothe bottom :;..For the facilitating 


whereof we; had. par'd off ics edges ; 


by this means, the glaſs having been 
at firſt almoſt” fill'd with water, there 
ſwam about aminch or better of that 
liquor aboye the-upper ſurface of the 
wax, And laſtly, we took off by de- 
prees the grain weights that we had 
put on, till we ſaw + the wax, not- 
withſtanding the adhering Lead, rite, 
by degrees, to the top of che water, 

aboye 
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above which ſome part of it was viſi- 
bly exranr, & | 
From this experiment I thus ar. 
gue : *Tis maniteſt, that, according to 
the Doftors ſuppoſition, here was in- 
cumbent upon the wax a Cylinder of 
an inch in height and of the ſame Di- 
ameter or breadth with the round ſur- 
face of the wax, whereas upon the 
removing part of the water, that lay 
at the botrom when the wax began 
to riſe, there was incumbent no grea- 
_ ter weight than that of the collaceral 
water, and as much of the ſuperior 
and ſtagnant, as was dire&ly imcum- 
bent upon that collateral water ( and 
would have deſerv'd the ſame name, 
if we had ſappos'd the convex fur- 
tace of the wax to have been con- 
tinued upwards as high as the glaſs 
reactyd, ) But now, whereas,according 


to the Dottors ratiocination, this Cy- 


linder of water incumbent on the 
Wax, 
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yax, being an inch deep, and a good 
deal above three inches broad, muſt 

reſs the wax. with a greater weight 
y. ſeveral times, than that which the 
fareral and hollow Cylinder of this 
ſtagnant water could have upon the 
reſt of the collateral water ; yet the 
height of this aggregate of collateral 
waters being the ſame with thar of 
the wax and the water ſwimming up- 
on it, the difference of the preſſure 
was ſo ſmall, that barely taking off 
a weight of four or five grains, the 
wax would, notwithſtanding the preſ- 
ſure of the water incumbent on it, be 
impell'd up and made to float: And 
by the like weight, put again upon ir, 
Kt would be made tofink, and by ano- 
ther removal of ſuch a weight, ( tor 
I purpoſely reiterated the tryal more 
than} once, ) it would, though ſlowly, 
reaſcend, And theſe Phenomena do 
{o much depend upon a Mechanical 


" £QUI- 
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zquipollence of: preſſure, that even| | 
four, grains! would not have: been ne. 
cellary to make:the wax riſe or ſink 
if it had not 'been for foms little ag. 
cidental impediments, that are eafily 
met with inſuch narrow glatfes ; tor 
otherwiſe in a larger Vetlel we have 
made the ſame-Lump gf 'Wax reads 
1y enough fink or tloat, by the put: 
ting in ortaking off afingle grainot 
perhaps le{s.: - bo; .-i.00 
By this you.,may ſee, that for the 
Regulation of Hydroftatical things, | 
Nature has her :ballance too as well 
as Art, and-that in the ballance of Na- 
rure the Statical Laws are; nicely ec 
nough oblery'd. I 97 
-. You may alſo. take;.notice., upoii 
the by, how little the weight of the 
Cylinder of water upon'a body im- 
mers'd tn ſtagnant water 1s confide- 
rable, whilſt there is a preffure of 
collateral water ro counterballance 
it : 


LY MHuo 
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it; fince inthis laſt tryal, though the 
Cylinder of mcumbent water did con- 
tinually increaſe or decreaſe in 
fength; "whilſt the lump of Wax was 
ſinking or emerging ; yer the. ſ:me 

icable weighrof a grain or leſs, 
that was juſt able to depreſs ir beneath 
the ripper ſurfate-of the water , did 
by its preffure or removal procure its 
finking to the very botrom , or rifing 
again to the top, and on both -occafi- 
otis with at! Tqual Nowneſs , bating 


that lirthe acceleration of motion, that 


ought ' re happen npon another ac- 
count, and whith therefore is to be 
obferv'd 'in the wax, during its ri- 
fing as well as-duting its finking. 


CHAP, 
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QT » : 7 4 0) | NY 
| Omevther Phenomenal] produciy, 

by varying the. hicherro menti- 
on'd experiment, which are very fa« 
vorable. to our Notions about Hydros 
 ſtaticks.. . * But, ſincethey \do.,not di- 
realy concern the preſent Gontrover- 
fie, I ſhall in this place only annex a 
couple, the' former. whereof. affords 
an ealie confirmation of @®hat Paradox, 
which. we lay as.the . ground of di- 
vers others, and the contrary, where. 
of 13 maintan'd not, only. by Dottor 
More, but by many,other famous and 
Learned men, namely, that in ſtagnant 
water the upper parts do »uilly 
preſs the lower. 

Wee took then a very ſlender 
pipe of glaſs, whoſe Cavity was nar- 
rower than that of an ordinary Gool- 
quill; that heterogeneous Liquors 

m2y 
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-| may not be able co get by one and. 
| ther in it, This Pipe near one end 


wes bent upwards like a Syphon, 
thar it might have a ſhort leg as Paral= 
lel as the Artificer could make it 
to- the longer. Into this crooked 
Pipe we put a little oyl, and then 
held it perpendicularly in a ſomewhat 


| deepand wide-mouth'd Glafs fill'd 


partly with Water and partly with a 
Lump of Wax, of the bigneſs and 
ſhape of that already mention'd ; 
that fo the preſſure of the incumbenc 
Water upon the open orifice of the 


or | ſho:ter Leg, might 1mpel the oyl in- 


to the longer Leg, ſomewhat above 
the ſurface of the water in the Veſ- 
el; which *twas convenient ſhou!d be 
done, thit we might the better {ee the: 
motions of the Oyl, and which we! 
| knew muſl be done by the courſe. 
we took ; both becauſe Oyl1s lighter: 
in ſpecie than Warer, and conſequent« 


P ly 
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ly required not an equal height of 
Water to counterballance it ; and be. 
cauſe in very: flender Pipes, Water 
1s. wont toaſcend a little above the 
Leyel of the External Water, where. 
into they are immers'd.. The Pi 
being, as was faid , held upright, 
'twas eafie to take noticeby a mark, 
fix'd on the outfide, ro what height 
theOyl reach'd 1n ir. 

Now if we conceive a Horizontal 
Plane, Parallel ro the botrom of the 
Veſſel, to paſs by the Bafis of the 
floating Wax, 'tis evident by what 
has been formerly thewn, thar, of this 
{maginary Plane, that part on which 
the Wax is incumbent-is as ſtrongly 
preſs'd by the weight of the Wax, as 
che Lateral part of the ſame Plane is 
by-the weight of the Water incumbent 
on it;(otherwiſetheſe Preffures would 
not be zqupollent, bur the Wax 
would be raiſed : ) And conſequent- 


ly 
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ſy thar part of this Pjane, that” is 
placed direQaly over rhe Orihce of the 
{horter- Leg of the Pipe, -is no! more 
prefled, than -any equal pottion, of 
that part of the ſame Plane rhar is c0-, 
ver'd by the Wax, * This Body being 
raken out of che Warer, the Liquor 
fubfided a great way ,in the Yeſ. 
ſel, and ſo did proparcienably the 


Oyl in The longer Leg of the Pipe: 


And laftly, having weigh'd our iy a 
go04 pair of Scales as'much Water, 
is we tound the Wax toamount to, 
this Liquor was, In'tead of the Wax, 
poured 1nro that which remained in 
the Glaſs ; whereupon, the, Oyl, in 
the longer leg of the Pipe, was again 
impelP'd up © very. near ) to the for- 
mer Marke ro which 1t had been rat 
ſed by the Wax. Whence we may 
gather, thar the, Water newly put an, 
though in the Air it welgh'd no'mare 
than che Wax; yet it did as much 
| P 2 pres 
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preſs the Water, that lay beneath the 
foremention'd Imaginary Plane, and 
conſequently that, which was dired. 


ly over the ſhorter Leg of the Pipe, 


as the Wax, that had been taken out, 
had done, And fince we have already 
proved, that the Wax did conft- 
derably preſs thar Plane, it ought not 
to be denyed , that the Water alfo 


( which inſtead of it was able toim- 


pell up the Oyl in the Pipe ) did 
in ike manner preſs that Plane ; and 
conſequently that Water may gravi- 


rate in Water, as well as a ſolid Body, | 
ſuch as Wax is, can. And thiss 


che firſt additional uſe I rold youl 
would make of our Experiment, 
Bur, (to come now to the ſecond) 
there is another Phenomenon of it, 
viz.. the aboyemention'd tenderneſs 
of Nature's Ballance, whoſe uſe ſeems 
ro be of no leſs general concernment 


eq the trus Doftrine of the Hydroſta- 


ticks, | 


LAY a 
[ 
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ticks. For, by duely conſidering 


that Phenomenon , and reaſoning a 
while upon it, we may be help'd co 
retifie that plauſible Miſtake, which 
has long deluded both Philoſophers 
and Mathematicians,and does yer im- 
poſe on molt of chem ; namely, that a 
Body does not aftually gravicate when 
it does not deſcend. For we have ſeen 
already, and ſhall further ſhew by and 
by , that the ſunken Wax and the 
Braſs grains that lie on 1t,, do aQually 
preſs or gravitate upon the ſubjacent 
Water and Botrom of the Veſſel on 
which *cis incumbent ; and conſe- 
quently its preſſure being not ſur- 
mounted by that of rhe Collateral 
Water, which is unable to raiſe it, 


Muſt be as great, asthat of this colla- 


teral Water, Therefore, when upon 
the removal of a fingle Grain, the 
Wax with its incumbent weight 15 
made to aſcend, and that bur very 

P 3 flow- 
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ſlowly, *ci $ eyident, Pas, 'rſhas ſo far 
from; Jn Ny rating betore., becauſe 
NY did. not, aually deſc lcend , that ix 
pertain a1 its Gravity even. whillt It 4- 
{cends,: As may appear pot only by 
the: Vu neſs of. Its, motion... upwatds, 
cogeeding from irs being in Nature's 
Pal ance. very, $ Heavy obo t 
ed be.to. Chunrervail 1g, -preJure 
of y Collaceral Wargr 3byt by this al- 
{o, that TO fingle grain be. [aid on 
it: when it begins, torilg, its, aſcenſion 
will be Chet 'd and hiadred,, *_ 
could not be done by the: addition 
ſo inconfiderable 3 RAR if the Was 


ET TY 
-S 


mer gravity, chough "that; were: fru- 

ſtrated as ro the att of- de{cending, or 

ſo much as keeping their ſtation b 

the prevailing pretlure of the colla- 

teral Water ; Sothat, fince, ( as,we 

found ) the Wax and adhering, = 
ta 
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tall amounted co a good deal above 
4000 Grains, it did in the Ballance 
of Nature weigh, whilſt jt was afcen- 
ding, not ſo much as a 4oooth part 
leſs than it did, whilſt it was a&ually 
deſcending, 


ET; 0 


Should beg your pardon, Sir, for 
having detain'd you fo long with 

my Reply to a fingle Objection of the 
Do@ors, how pompoully ſoever 
propos*d ; bur that I thought ic nor 
amiſs ro do ſome ſervice to therrue 
Theory of Hydroſtaticks, by taking 
this occaſion to preſent you ſome 
things that I thought not unlikely ro 
lluftrate ſore parts of that Theory ; 
though above what was neceſſary to 
anſwer the Dofors Argument ; ro 


which I confeſs I was troubled go ce 


P 4 lo 
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{9 Learned a man ſubjoin the fal. 
lowing / conclufion : Hac tam lucu- 
lenta. Vemonſtratio- contra Gravita, 
tyonem particularum aqua imer | 
quainvis june futule fundum ur 
geant, ft non fit vera atque folida, t« 
quidem nec mei ipfuus nec ullins un- 
quam mortalis in poſfierum ratiocini. 
is criedam, | Burt I hope he will not 
be as bad as his word, but will be 
Rlea'd to conſider : as well as 1 do for 
him, that a man may be very happy 
in other parts of Learning and of 
greater moment, that has had the mif. 
torrune to miſtake in Hydroſtaticks, 
a diſcipline which very few Scholars 
have been art all versd in, and about 
which divers of thoſe few have had 
che misfortune to err, not only in the 
conclufions they have drawn , but in 
the very Principles they have Me 
braced, 
To the foregoing Argyment the 
Doctor, 


v- 
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Door, though he declares he thinks 
ic needleſs, adds in the 5th Para- 
graph ano: her , taken fram the Laſt 
experiment of my Hydroſtatical Pa= 
radoxes, by which he ingenuoally ac- 
knowledges, cthac I ſeem ar firſt light 
to have demonſtrated what | precend 
to, about the gravitation of the up- 
per parts of ſtagnant water upon the 
lower, - And I am ſorry that 1 can- 
not in return acknowledge, that his 
objeftion ar firit ſight ſeem'd ro me a 
cogent one: For, neither ar the ſe. 
cand nor third peruſal can 1 clearly 
diſcern where his Rariocination lyes, 
luppoting it to. be meant tor an an- 
lyerco my experiment, And though 
| conſulced with ſome Learned Mem- 
bers of the Royal Society , waereof 
two are Mathematricians, and one his 


, | particular triend ; yer they all con- 


tels'd he had not ſufficiently ex- 


plain'd himſelt on this occation, nor 
could 
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could they ſhew me to what argumen. 
ration I might properly dire& my 
reply. ' Only one of the Doftars 
Correſpondents,having ſeriouſly per- 
us'd his diſcourſe and the annex' 
ſcheme, told me that what ſeem'd the 
moſt probable to him, was, thi 
chough the Door was too Civil to 
give me, in ter.ninss, the Lye } yet he 
did indeed deny the matter of fitt 
to be true. Which I cannot eafily 
think , the Experiment: having been 
tryed both before our whole Society, 
and very Critically , by its Royal 
Founder hits Majeſty himſelf. But, 
ſince you have your felf ſeen and 
made ir more than” once, I need not 
ſpend words to convince you that 


the matter of ta is true. « - vagal 


Bur after Thad in vain ſought the 
Dottors meaning where I expected tt, 
chancing lately ro caſt my Eyes on 


another place, where I faw my Scheme | 


repeat» 


— OY 
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En! tepeated; I find this paſſage in-the 
yl Eyplication he endeavours to give of 
tons] the: Phenomenon by his' Hylarchical 
Per-| Frinciple. 3 Gum. verd- tam profunde 
q upmergitur tubus;.ut obturaculum tan-. 
the pat: Superfictein,V ;W, vis retr aflionis 
the derisitg-augetar ut etiam ponderis ap- 
| to jen: ſuperadditam depreſſtouci.. ſu- 
Che] tered {++ Videtar igitur quaſe: quadam 
fab ſarſum-ſuttio' Atris in tubo content, 
fily & conforms ac contemporanea aque 
&1 | compalſuo 177 obturaculun, quo tam fir- 
7, | titer; in.0s vatoule comprimitur., bi- 
yal que cum apperiſo: : pondere /uſtentatur, 
| What: conſiderable intereſt the ſup- 
nd} pofeth, bur unproy'd;, . Recrattion of 
10} thecYalve or the: Air it {elf can have 
nat a this Phanomenon., I confeſs I do 
| Lot difcerngmm:being able to fee, 
he | bur thar- the (experiment would fucs 
IG} coed: when -ttifd in -wacuo', although 
M | all the Armoſphe-4cal Air were anni- 
Ne | hilated, But jf 1 miſtakethe Doftors 


Means 
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meaning Iam to! be excuſed, fine l| whe 
do it nor- willingly ,and his ownob/Ex 
ſcurity has been acceffary to ic, \Ner] Me: 
aml very apprehenfive of being uns|the 
ble ro defend my account of an expe: 
riment, which (as youknow) has * 
the good fortune to 'recommend thy 
Dodrine, for- the Proof whereof {| nea 
devis'd it,to many Learned and curi| tait 
ous Perſons, ſeveral-of which wer] tim 
ſufficiently indiſpos'd to admitr-ir;| der 
And to avoid all miſtakes and dif-| ger 
putes that mayariſe _ I chink| ori 
chey muſt do needlefsly ) upon thy | bat 
{core ofthe Valve imploy'd in ourEx. | to. 
periment, Ifhall remind you of an-| do 
other ,” that I remember I have ſome| ita 
times. ſhew'n 'you ' and. divers other | 1s 
Virtzofi, though I remember not whe- | fil 
ther I have mention'd it in'any of my \ pt: 
publiſh'd wricings. The Summ of | ſu} 
this rryal is, that an arbitrary Quan- | ly 
tity of Quickſtlver, being by Suttion 


raid 


el 


Not 
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rais'd into a veryſlender glaſs-pipe, 
yhoſe-upper Oritice is ſtop'd with the 
Experimenters finger, to keep the 
Mercury from falling before its: rime, 
the open end! of the. pipe with the 
Mercury in it is thruſt into a compe- 
tencly deep glaſs of water till che 
litle Cylinder of Mercury have, be- 
neath the ſurface of ghe water , at- 
ain'd to a depth, that is at leaſt 14 
times as great as the Mercurial Cylin- 
der has of height. For then, the fin- 
per being remov'd from the upper 
orifice, the glaſs-pipe will be open at 
bath ends, and there will be nothing 
to hinder the . Quickſilyer's falling 
down to the bottom , bur the reſi- 
ſtance of the Cylinder of water, thar 
is under ir, which Cylinder can re- 
fit bur by vertue of the weight or 
preſſure of the ſtagnant water chat 1s 
ſuperior to it, though but collateral- 


ly plac'd above tt; And yet this 
water 
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water being by the pipe, whoſe up- 
per parc is higher than 'Its; jars 
and accellible , only to the air, kept 
trom prefling - againſt the Mercury 
any where bur at the bottom of the 
Pipe, and being abour -a. 14th par 
of the weight of an equal bli 
of Mercury, it is able at thar depthts 
make the ſubjagent ' warer preſs ' up. 
ward againſt the Mercury, which 
bur a 14th part ashigh as the wats 
1s deep, with a force equivalent 
thac of the gravity - wherewith- tle 
Mercury tends downwards. Andto 
manitett, thar chis Phenomenon de 
pends mely upon. the /£quilibrinn 
of the. two liquors; if you gent\ 
raiſe the. lower end of the pipe to- 
wards the ſurface of the water, thi 
11quor, 'being nor then able ro exer- 
cile ſuch a pretſure-as it could at 2 
further and greater depth , the Mer- 
cury preponderating will, 1n part, 
( more 


| 
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more or leſs, as the pipe is more or 
leſs rais'd)fall out to the bottom of the 
glaſs. Butif, when the Quickſilver 
is at the firſt depth, inſtead of raiſing 
the pipe you thruſt it down farther 


pat! under the water , the preſſure of that 


liquor againſt the Mercury increafing 
with its depth, will not only ſuſtain 
the Mercury, but impel] it up inthe 


| pipeto a confiderable diſtance from 
| the lower orifice of ir, and keep ir 


near about the ſame diſtance from the 
ſurface of the laterally ſuperior water. 
And this experiment may not only 
ſerve for the purpoſe, for which 1 here 
alledge it ; bur alſo, if duely confi- 
der'd and applyed, may very much 
both illuſtrate & confirm the Expli- 
cation formerly given of the ſecming- 
ly ſpontaneous aſcent of the clogg'd 

ſucker in our exhauſted Air-pump. 
The laſt Argument, the Doctor 
urges againſt the Gravitation of water 
Th 
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in what they call its proper placey1s 
deduc'd trom what happens to the 
Dryers, who in the midſt of the Seq 
though the ſalr water of that be much 
heavier than that of freſhwater Ri- 
vers, do not find themſelves opprels'd, 
or ſo much as fel themſelves harm'd 
or compreſs'd by the vaſt load of the 
incumbent water. . 

But that the Equality of the prel- 
ſures of an ambiznr fluid will goe a 
great way towards the ſolving of this 
Difficulcy, you will find, by the Ex- 
periments and confiderarions you will 
mee: with in the tolloving * Papers, 

to which, for. char reaſon, 

me Ns 1 referr you, And though 
eng Oe Dottor in this ſame 
preſſure of hex- Paragraph objetts, 7ametſ 
iy ſolids,8& fluids, 42% 
hec preſſio equalis ſit, ni- 

bil tamen i npedit qud minis ſubtiliores 
partes corporis magi [que fluidas expri- 
mat G& elidat, 1 remember1 __— d 
| that 
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that exception before; by. ſaying, that 
thoſe liquors: that he ſuppoles thould 
beſqueez'd ont, cannot befo, becauſe 
there is as great a. preflure againſt 


j-| thoſe parts at which: cliecy ſhould if- 


ſue, as againſt any of the reſt , if the 
partsthat ſhould be {queez'd out be 
not too ſpirituots and ſubtile , which 
if they be, I ſhould gladly learn how 
the Do&or knows that no ſuch mi- 
nute and  ſpirituous particles are 
rally expell'd : eſpectally it that be 
obſerv'd, which we ſhall foon have 
occalion to relate, that a ſmall animal, 
being vehemently comprefs'd in wa- 
ter, ſeem'd a little, though but a little, 
to ſhrink: | TIAL 
But that we may the more diftinQ- 
ly confider this grand argument,taken 


/| from the experience of the Divers, 


that is wont to be employ'd by the 
Schooles and others for the vulgar 
Opinion, and is now urg'd by the 

q Learned 


be $a, Fa. 
" % vp 
\ > 
. » + 
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Learned Door to prove Hz; 'ryill| ; 


be. convenient to obſerve, that it does, 
at once, bothipropole a Queſtion, and 
contain an Objeftion, grounded upon 
the ſurmis'd : infolubleneſs 'of that 
Qudtion.:: 43 5: 414 5 5 

' And to-begin: with the Probleme; 
Whence. it is, that Divers. are ſo fu 
from being kilÞd or oppreſs'd by th 
weight of the incumbent water , that 
they are not: ſo much as burt by it, 
nay, that they ſcarce: feel it at all? 
We. may take notice, that there is in 
it ſomewhat ſuppos'd.,as well as ſome. 
what demanded. For, in the Que 
ſtion *cis caken for granted, that Dj. 
vers, though at never ſo great a depth, 
feel no preſſure exerciſed again(t t 
by the water ; which is an affirmation 
in point of ta&, of whoſe truth I make 
ſome queſtion, 'for the reaſons | ſhall 


ere long have occaſion to mention, 
But it will clear the way for wit! 


15 
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210 fotiow ;oif-l herbidivide; the. 
noble! and adifficule Problem, we arg 
;beonfider; /incoirwo Queſtions; the 
fr wlty a Divefdhould nor'bs op- 

f-d/and'cruf'd wreaths! by cis 
p_ of The 'Inctmbenr{and! Am 
lent waters" And the oro, why-at 
aſt he ſhoal&nor-be made fertibly 
6 fee} ie by ſaffermg"fome- confide- 
rabſe: inconvenience-from iti! | 
-ly-anfwer rorthe-frf of theſe Ques 
ſtiots, 'you wilt eaſily pereeivs, that 
divers rhings may be pertinently ap- 
plyzd;| char: you will-meetwith in the 
following/ Paper; roſhew*rhe differs 
ace betwixe [the preffate-iof F id 
adthatof: Solid\bodies.. Andchar d2 
fiſts the 'preffare- of water" may be 
eeling. great \without deſtroying 
ad Arimab quite ſurrounded with chat 


tiquor 5 T'have” Long fince" *'Thc! ainbor 
; ", Ppoinrs ar 'the 


(hays in another ** Treas Tyenax orhe 


tſs;; by che -experinient' #7,ha 
"IN | q 2 | Oo 
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of a little Tadpole, 'which being; toge:| tan 
ther with the water-it ſwatn in; incl] ins 
ded in a bene Glaſs ſeaPd at oneend| fiu 
the: animal was not kill'd; or ſenſibly] joi 
hurt, i but: only (according; to what] guy 
was lately .noted by anticipation:)| gut 
ſeem'd toſhrink into ſomewhat ( and} de 
but little ) leſſer dimenſions, - | rb 
If it be here alledged;, that (thy 

Experiment makes rather againſt 

than for me, the Learned DoQor. hy 
ving made uſe of it with a Scheme 
explain it in his 6th. Paragraph; i 
will be fit for me to conſider hisO0b 
jettion. Having then - recited th 
matter of fat newly deliver'd, he 
Quod certe fieri non poſſet niſt | 
legem quartam contruſto Sardieal 
aque contra ſe invicem Principio 
larchico inhiberetur 4 eluderetu 
Atque hinc fit, ut quamvis Aqua'l 
wmbo (ABC) wi trudis (Gf 
eliquantd faita fit condenſatior, pa! 


tame 
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| ramen: fic compreſſes ut \propins.ad ſe 
| imoicem accedant', nibilo\inde inter ſe 


frunt comprimentiores,' -And then ſub- 
joining the" following paſfage ; ' Ne- 
que emim ſequituri ex earum contalu 
quod premant ſe invicem, quandoqui-- 


and] dem particule, uti- fit-in duris Corpo- 
{.| ribus, in unumcoaleſcere poſſunt ty ta- 
men non mutud ſe premere:; ( Where- 


mare ſome things that might be 


, nadSis 4r were neceſlary ; ) He 
us 


purſues his Diſcourſe : Cm 


l| werd bic particule aque ft omnind pre- 


merent ſe invicem , preſſura in Gyri- 
num, columne aquee,ducentos vel tre- 
centos pedes, anee verd, plus vigintt 
vel triginta pedes alte, preſſuonem ad- 
equaret , luculentum eſt indicium 
quod revera particule ſe invicem non 
premant, Nam plane eſt incredibile, 
columnum eneam pro corpore quidem 
gyrini latam,, ſed altam wiginti vel 
triginta pedes G& amplius , Gyrinoque 

q 3 ad 


of mice! mera A 
perperndicelnn eo. Onaig. 
I cerart at dtellee ” Is en 
 eliflirans\: Mat ichſtendingiwhich al 
logariogs 1;3mapicfoaliutkoryoy: mill 
wdge thedArgument oy 
rien {01 Þ&:Mre pip 
{ide thay, og; klie- oy kar wes 
being in-dur- caſe abanimel;; exceed 
ingly much:more tender:than a: man; 
expos'd to 3 preſſure which-he aff 
1s 1a great, that if # were| axarcisy 


en. the :Zaqpole;, it ought ro:ſqueeze 


out all.his- guts z 1} eliiok; 1:may: pres 
tend tQ.. have given'a' perrigens 184 
ſtance, -that.a Nver: may be at a cons 
tiderable depth: undev.wa o—_ 
from being crufh'd eo. 2G 
weight of it, And-whereas the js 
tells us, that the. cauſe; afithe :Incoy 
lumicy of the Zadpok is, that the prok 
ture or contruſion of the particles of 
the water againft one another is hin- 
der'd or fruſtrated by the Principium 
| Hylar- 


hs | 
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Hylarchicum ; 1 reply'; That what 1 
affirm 15 matter of -Fa@, and evident, 
(namely,. that there was'a great &x- 
ternal force duly and yer ineffeftu- 


ally applyed-to prefs to Death by 
means of the water the animal (wim- 


| wing in it';) but char'this Mechani- 


cal force was [ſuſpended ' or ' made 
inefte&ual by ſome Eaviſible and im- 
fiaterial Agent; is but the Doors 
Hypothe bs, and a thing; which , whe- 
ther it be-true orno., 1s at leaſt not 
r—morw e” 
—_— faid thus much about' the 
on; I now'/proceed to the 
Fury WV Divers though at never 
fo great 'a*depth complain-not of the 
preſſure of the vater,nor fiſffer any harm 
wr inconvenience by it © 
And here, Sir, the Queſtion highly 
meriting a particular Curtiofity , 1 
ſhall not fcruple in the more full en- 


quiry, I am now entring upon, as well 
qQ 4 {ome- 
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ſometimes to employ and inlarge par- 
riculars already |mentioned - 1n - the 
Laſt, of the following Papers, as often» 
times to ſtrengthen them - wich nay 
ONES, And 1 thall alſo for 4 whit 
luſpend. my.:difference with the, Dy, 
Gor, and. addrefiing my 1elt' to you, 


who,.1 amiſure, will allow me that 


vater weighs jn water, propoſe, ac- 
cording to. my.cuſtpm,not as a iNog; 
matiſt, but as an-lInquirer,. ſome, par; 
ticulars , that may- 4engd. ito the 
Solution of a Problem, which 1;take 
rg be as difficyk as.noble; Not that! 


doubr. but is muſt. and will 04 a 
65; 


cated upon the Mechanical Frin 
bur parthy.,. becauſe che; application 
of chem.to the Solution, will-ngr of 
ic ſelf co every, teckep. ;...and parth, 
becauſe wearenot. yet, well furnithed, 
either with experiments.made ono; 
dies under water, or ſo much as with 
{o competent.an account ofthe matey 
0 
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of fad, as 1 think may keep wary 


men from hefications abour- it... For, 
yhat.is commonly reported concern. 
ing the Divers, is. ( as has above been. 
intimated) grounded bur upon their 
own Relations and anſwers,: perhaps 
wplified or procur'd by leading 
Queſtions from perſons, . who. are,ge- 
gerally either, ſlayes or ignorant men, 
aken-from the:leſs ſober part of che 
Uliterate; yulgar, and prepolleſt wich 
the common opinion of the .non- 
gravitation of water in-its own place ; 
and conſequently are not like to make 
oyer-accurate obſervations, but prone 
to.refer the inconvenient alterations, 
theyrfeel, to.any other cauſe than rhe 


pelJure of the water, which they are 


taught to be none at all. If obſer- 
vations abaut. Diving were made by 
iloſophers'and Machematicians, or, 

at leaſt, intelligent men , who would 
mind more the' bringing up out: on 
[Ne 
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the'See' inftruftive' obſervations than 
fhipwrack'd' goods,” we ſhould"'pee. 
haps have an' account of whac'hap- 
pens to mert under © water” differing 
enough from the cammoi reports!" 
' You will inane ofthe followtns Pi 
pers find mention of a Learned Phy 
fictan of my acquaintance, that; wpe 
his diving leiſurely; perceivet 
conſtriQion to be made 'of his'7Bora 
by che aJion of the furrounding Set 
water. | Js 4 - A , i 

A Spaniſh Prelate; that tiv*d long 
in America , ſpeaking of” the deplo- 
rable condition. of thofe wretched ln- 
dians that were employed by- their 
inhumane; Mafters about the fifhing 
for Pearls, gives us this account" 
* See Purch, them : *'Þt 3s _—_— 
Sent). that men ſbould be able t0 
live any long feafon' under the water 
without taking breath, the continual 
cold piercing them; and fo they aj 


CoM- 


—"J22TO=nETLESTSEDPRS CC TSSSER SR 


& ws. , 
BE: -.00- ; T &%  B* 


CN ob 27 


T. o8- 


» 


DV 


w_ 


Ar Hydreftatical Diſcourſe. 
communty parbreaking of bJood at a 
— Ar of the 1A iflux” cauſed 
aob;i' heir bairy which are 
Seas cole-black, altir and become 
afternards. bonded ruſſer, like tothe 
hairs of Sidwotues, Oc,'>""1i 
»Antba'Generat of the Fry in tha 
Eafi-Ingies; beurng: by them employed 
on'an Eimbaſly''to:che Emperour of 
Pepin, has This: _ concerning 
fois! dhe Divers 'thathe mer" with 
inhis iOyage's 4 All alonp -; * Purch.Tom. ks | 
this weft Gy ſoup to'0zure, fi 4 6 
e-found i "that liv'd with 
then bouſhold und familyin boats upon 
Mewater, 195'in Holland'they do the 
likes Theſe women” would catch fiſh by 
Diving, which by met 0 line they miſs 7 
and #hatin-eight fathom depth. 7, beip 
ges by continually diving. grew as red 
« blood, * whereby you may know a 
diving Wonian from all other Women. 1 
know, it may be (aid, that theſe d1{- 
ea'es 
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eaſcs;may proceed from the coldnels 
and moiſture or other. qualties of the 
Sea z nor: would. I confidently rejet 
ſuch a 'ſurmiſe; But.\it may alſo.be 
pdflible, that'the compreſſion., they 
ſuffer'd under water, might” haven 
laſt a ſhare in the produdtion of the 
ill effects. ...For howare we. yet- Cer. 
tain, that the: prefſure of the water 
againſt their bodies; though it-doss 
not,manifeltly diſlocate any ſolidor 


firm . part, -but only ſomewhat pre 
inwards, as in the: above mentiondl] + 


Tadp ole the outward. skin andthe 
fo (both-which will cafily rm 
a lirtle way without being painfully 
ſtreteh'd, ) may not , by fra raitging 
the Veſlels, and otherwiſe i inconveni- 
ently, alter. the circulation of the 
blood and the motion of the humors, 
(pirics , and other fluid parts, df 
the body? And Iam not ſure, that 
much of the cold, that Divers are 


wort | 
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wont to- complain of, - when under 
water, may not be a diſaffe&tion Pro- 
duc'd in the nervous and 'membri. 
nous parts, occaſioned by the com- 

rſfion of the ambient water, there ' 
long divers things, and preſſure 
among others , beſides aftual cold, 
chat will make men complain of being 
cold; and in. our caſe this ſenſation 
may be excited or aflifted by the hin- 
dering of the uſual perſpiration ar the 


- conſtipated pores of the skin. And & 
.ſeems not impoſtible, tha one, not 


ſo ignorant and heedleſs as Divers 
are wont to be, may refer a new 
ſenfation, that really proceeds from 
prefſure, toother Cauſes ; ſince Lear. 
ned and Intelligent men, when pre- 
poſſeſt ( as theſe Common Divers 
uſually are) with the vulgar opt- 
nion about the Non-gravitation of 
Water and Air in their natural _—_ 

| 0 
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* The rear of doalmoſt always Iefer 

ET PE | an experiment of my 
from te Engine. $0 Subiton, 
lang fine trkng which. \is indeed-the 
ws. 1; efletof the preſſuneof 
Ke, x aadox the Ambient ,'' (-ag1 
ave t cliewhere clears 
ly ſhewn,) and aflirm,that the pulp df 
the finger or hand is drawn up iatoa 
hollow Pipe, into which ir is indeed 
thruſt by the weight of the Ambient 
air, But all theſe things I have 
mentioned, not as if I laid any great 
weight upon each of them , but to 
les you ſee, that *rwas not altogether 
without cauſe, that I complain'd-of 
the incompetency of the Hiftory: of 

what Divers feel under water ; ;cſpes 
cially at great depths,where chis want 
of information may be' more confi 
derable: For, as far as I bave.yet' 
learnt by peruſing Voyages and en*\ 
quirings 
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quiring of Traveliers'of my acquain- 
cance, the: places, where they are wont: 
rochive for. Pearl , are but moderately 

, and indeed ſhallow in compa- 
riſon.of the great depths of the Sea ; 
ſo that 1f we were furniſhed wich as 
many. Relations 'of theſe profound 
places, as we have of the others, poſ- 
libly the .accounts would be different 
enough to render doubttul or to cor- 
rect the received opinions about the 
conditions of Divers at the bottom of 
the Sea. For, 1 remember that a cre- 
dible eye-witneſs, who,( if 1 miſtake 
not ) was the Intelligent Owtedo,, 
[peaking of the Pearl-filhing on the 
American Ifland of Cubagna , has a- 
mong many other notable obſervations 
ſuch a paſſage as this; But whereas 
the place is very deep, a man cannot 


| naturally reſt at the bottom by reaſon 
| of the abundance of aery ſubſtance , 


which is in him, as 1 bave oftentimes 
proved, 
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proved. For although he may by nip 
lence and force deſcend to the bottom, 
Jet are his feet lifted ip again, fothat 


he can continue no time there; And 


therefore where the Sea is very dep;| 


theſe Indian Fiſhers uſe to tye tm 
great ſtones about them with a coatd, 
on each ſide one, by the weight where 
they deſcend to the bottom, and remain 
there until them lifteth to riſe again 
at which time they unlooſe the ſtones 
and riſe up at their pleaſure. 

And now to come cloſer to the ex: 
plication of our difficult Problem; 
there yet occurrs to me nothing mort 
likely in order to it, than whit 
have already mentioned in the Paper 
you will meet with about the Differi 
preſſures, &c. And therefore it ſha 
here ſuffice me to enlarge, and by fut- 
ther Conſiderations and Experimenti 
confirm, what is there more fummarily 
dilcourſed ; namely, That the Phznc 

menol 
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menon may depend ( chiefly) upon 
theſe two: things, the uniform preſſure 
of the fluid Ambient, and the robuſt 
texture of a humane body expos'd to 
this-Preſſure. S!... 
: nv one of che follow- Fougr mig rn 
mg. * Papers, you will Preſiwe of beay 
find examples of the OO: 
greac preſſure that may be ſuſtain'd 
unharm'd by ſuch trail bedtes as Eggs 
andthin Glafles, rhat. one would ex-+ 


pet thould be: broken in pieces 


| thereby”, provided the preſſure be 
;| exerciſed. by the intervention of an 


Ambient liquor; as water. . And by 
the account el{ewhere refer'd to, of 
| the.Zapole, it ſeems highly probable, 
that even that tender animal, when it 
leem'd by ſome {mall diminution of 
tne bulk ro be every way a little corfty 
prelsd inwards, was put to no confi; 
derable ( or perhaps to any (en{ible } 
pain or inconvenience, lince It teem'd 

r 2} 
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to ſwim without any irregular mo. 
tions, which would in likelihood haye 
inſued, if it had been-much harm'4 
or incommodated. Whicly example, 
with thoſe formerly pointed at , may 
reach us. that 'there may be a vaſt 
difference betwixt che refiſtance that 
a body can make when -compreſsd 
immediately by Solid bodies, & when 
in the compreſſion Every way ambi- 
ent Fluids intervene, Which you vill 
the leſs admire, it you confider, that 
by reaſon of the groſsnefs, hardneſs, 
or rigidneſs of viſible Solid bodies 
the preſſure can never be made every 
where ſo equally as by the parts of 
Liquors, whoſe (malineſs, .which ren- 
. ders them fingly inviſible , firs them 
to accommodate themſelves far more 
cloſely and conveniently to all the 
ſuperficial parts of the body immers'd 
In them ,, and to have the force of the 


compreſſing body more __— 
diſtri- 
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diſtributed ro them. But becauſe the 
Inſtances reterr*d to, are taken from 
bodies ſurrounded with water , I will 
take two or three abour the refiſtance 
of | badies::t0- violently camprefs'd 
Air; partly; becauſe thoſe made jn 
our Engine are wont to be perform'd 
with Air (not condensd, bur) rarified 
gr expanded beyond irs uſual con+ 
fitence ; and partly, becauſe it will 
not be deny'd, chac the corpuſcles of 
Air may be really compreſt or thruſt. 
againſt one another, ſince *ris clear, 
that rhey may bz crouded into far 
lels room, than they poſlels'd before, 
and bear fo ſtrongly. againſt the 


| Glalfes that impriſon them, a3 not 


ſeldom, if roo much compreſs'd, ro 
burſt them in pieces. 

Conſider then, that among bodies 
not fluid rhe Swims of ſmaller fiſhes 
are likely. co be judged none of the 
moſt able to refit compre;hon, fince 

Cr 2 they 
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they conſiſt of bladders ſo thin and 
delicate , that a piece of fine Venice- 
Paper 1s very thick 1n compariſon, 
and that they contain - nothing .in 
chem but ſoft Air not-compreſs'd by 


any outward force. I cauſed one of 


theſe bladders of above an inch in 
length and proportionably great, to 
be taken out of a Roach, and anoin- 
ted it with Oyl to keep it ſupple, and 
. preſerve it from being pierced or 
ſoftened by the water ;. and having by 
a weight of Lead, faſtend to the neck 
of it, let it down to the botrom ofa 
hollow Cylindrical tube, ſeal'd at one 
end, and made purpoſely large, and 
about 56 inches long, for ſome Hy- 
droſtatical Experiments; we could 
not perceive, that by the weight 
of all the incumbent water it was 


manifeſtly compreſs'd, or that it did| ; 


diſcover the leaſt wrinkle or other 
deprelfion of the very thin membrane, 
though 
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though ſtuffed but wich Air. And this 
tryal was made more than once with 
the fame ſuceſs; and yet, that this 
roceeded rather from the robuſtneſs 
of the bladder, that was able to refiſt 
the weight. of a taller pillar of water, 
than from the Non-gravitation of 
water in the upper part: of the tube 
on that in the lower , we ſhew'd , by 
preſently letting down ſuch a Mercu- 
ral-Gageas isdeſcrib'd,& often men- 
toned in the Continuation of our New 
Experiments. For letting down this 
by a ſtring to che bottom of a tube, 
the weight of the incumbent water 
forced up ſome of the Mercury out of 
the-open leg of the Syphon into the 
feal'd one, and conlequently, com- 
preſsd the air included there, which 
though it were not very much, yet 
Kt was very manite't. For the un- 
compreſs'd Air being 3 inches 
and z in length, we judg'd it at thz 

C3 bottom 
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botrom of the rube about s by the in. 
rruſion of the Mercury that was tt. 
pel?'d up ;. arjd ro farisfie my ſelf atd 
others, that, if the incumbent water 
had been heavy enough, it would 
have viſibly depreſs'd the bladder in 
fpice of any Principium Hylarchicum, 
fince I could not havea rube long e+ 
nough, the bladder was ſank tmro'a 
Chryital-Glafs that had a long and 
Cylindrical neck, and 'was fo well 
ituffed/with a ſtopple chat was Cy- 
tingrical roo, that *twas very difficult 
tor any thing 'to get out berwixt i 
and rhe orifice of che Glaſs ; then, a 
competent 'Quaatity of air being 1efc 
above rhe water, the ſtopple was wa* 
rily and by degrees thruſt down, and 
to, leffening the capacity of the Glaſs, 
comprels'd the air that 'was next Mt, 
and, by the intervention of rhat, the 
water that was under it, And though 
there did not upon a flight compte- 
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fion of the outward air appear any 
ſenſible operation upon the bladder, 
that was at the bottom of the water : 
yet, upon a farther intruſion of the 
ſtopple the preſſure being encreas'd, 
the immers'd bladder diſcover d not 
only one but two confiderably deep 
wrinkles, which preſently diſappear'd 
upon the drawing up of theſtopple, 
Upon whoſe being thruſt in again, de- 
preſſions were again to be ſeen on the 
Swim, And we having been careful 
to conveigh into the ſame Glafs ſuch 
a Mercurial Gage as has been lately 
ſpoken of , we eſtimated by the con- 
Galician: of theair in the ſeal'd leg of 
_ Gage, that the bladder had been 

sd-to a preſſure, that might be 
rk ro that of a pillar of about 
40 foot of water, * 

This I hope will leffen the wonder, 

that Bodies of ſo firm a texture as 


thoſe of luſly men, ſhould {upporc 
r 4 the 
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the preſſure of !the - water at ſuch | 


depths, as Drvers,are wont to ſtay at; 


ſince we ſee, whar refiſtance- can be. 


made by ſo excceding thin and de- 
Iicace a membrane ſtuff*d only with 
air, in comparilon of the ſtrong mem- 
brans and tibres of a man, ſtuff'd 
beſides Air with more firm parts, 
I will not here-urge, that preat 


weights may be. ſ{uſtain'd in the Air 


by tuch tendons (or cords of tibres,) 


and by other fibres, as It were, 1nter- 
waven Into membrans, in compari- 
{on of what an ordinary man would 
expect: Bur I ſhall invite you to 
confider wi:h me, that not only upon 
the account of the ſtable parts of the 
humane Body, bur of the Spirits roo, 
it may refilt very violent preſſures 
(and ſuch as perhaps have not yet 
been conftdered ) of a fluid Body, 


not only without any manifeſt con- 


ruſion or difiocation of parts , but 
without 
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without any ſenſe of pain ; which I 


ſuppoſe you will grant me, if, confi- 
dering. what great effets Guſts of 
Wind have upon Dores , Trees, nay 
Maſts.of Ships, blowing them down, 
my breaking them ; and that yer a 
nan without being extraordinary 
trang will ſtand againſt the impe- 
wolity of ſuch a ſtrong Wind , and 
walk diretly againſt it by vertue of. 


| the vigour. of his muſcles and ſpirits, 


wthour being thrown down or 
bruts'd by 1o violent a Current of 
ir as beats upon him, but without fo 
much as complaining that he feels 
any pain ; and this, though che Wind 
that beats againſt him, however 1t be 
a fluid Body, yet becauſe it aCts as a 
liream, does not uniformly compreſs 
him, but- invade only the fore-part of 
his Body, Likewiſe, in the lifting 
up heavy weights by Porters , Car. 
ers and other [uſty men, we may ſee 

= the 
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the fender tendons of the hands 
loaded with Too or 150, or pa 
a far greater number of pounds; with. 
our having their fibres ſo far com 
preſs'd 'or ſtretch'd as tro make the 
lifters complain of pain, —_ 
ſometimes they may of difficulty, 

thar, ( as 1 could, if it were needful, 
confirm by other Inſtances ) 1 
Humane Body 1s an Engine of a much 
firmer ſtruture than Scholars ar: 
wont to take notice of, And here 
let me add, that I doubt, whether, if 
the ſtrufure of a man were not con- 
ſiderably ( though not perhaps < 
qually) firm, he would, eſpecially in 
a deep Sea, be able co bear the prel- 
ſure of the water, though nor imme: 
diately applyed, withourpam. For 
( to giye you one Reaſon more of my 
not acquieſcing in, vulgar report 
about Diving, ) having ſeveral trims 


convers'd with a man , apt enough 
both 
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both xo enquire and obſerve, - who 
oot his living by raking up Ship. 
yrack'd goods, he an{wer'd me. when 
[ask'd him wherher he felr any pecu- 
line prefiure* againſt the Drums of 
his' Ears, which | are (membranes 
$f fo well back'd as thoſe of other 
pafts 3 chat. when he ſta!'d at a conli- 
drable depth, as 10 or''1 a fathoms, 
mder the ſurface of the Sea, he felc 
{ preat painin both his-cars, which 
often put Him to Thifrs to leffen it ; 
vhichby his manner of deſcribing it 
concluded” was from the incompe- 
t-refiſtance of the Air, which he 
&knowledg'd ro me he found by ma- 
rfeſt tokens to -be notably com- 
preſs*d by the Saperior water. Which 
Relation from fuch a perfon does not 
ofly confirm ofr-explication, bur like- 
wiſe wartant us ro doubt, whether the 
Common Reports that are made 


concerning Divers be fit ro be = 
: ly" 
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ly'd& on, without farther Examen and 
obſervation. 4 = 
- In the mean time I ſhall add two 
_ or three Experiments more to confirm 
the reliſtance, that Animals may make 
co a great preſſure , when exercis'd 
by the nk Sc of a fluid Bod 
And I the rather gave. you an ac 
count of this way of making tryals, 
becauſe it-may be alſo helpful: to 
diſcover the reſiftances of inanimate 


Bodies, whoſe Shape and Confiſtence | 


we may, chooſe and. yary, ( almoſt at 
pleaſure) to the preſſure of ( totally 
or in great part ) ambjent fluids, 
And if 1 had been furniſhed with a 
tube wide enough, anda quantity of 
Mercury great enough, '1 might by 
the way have ſhewn'you, that, what- 
ever the Learned Dodor, More 1s plea- 
ted to ſuppoſe, that..to Butter it 
lelt even as  confiderable a preſſure 
may be fo applyed as not Sx able 

: 0 
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to make it yield therennto, For on 
this occaſion I ſhall adde, that 1 well 


wo | remember, that, among other tryals 
rm | to*the ſame purpoſe, 1 cauſed a piece 
| of freſh Butcer , about the bignels of 
$'4 | 2 ſaall Hen-Egg, to be brought to an 


irregular ſhape, thar, if the compreſ- 
fion were ſuch as many would ex- 


s peu, the long corners or ſolid angles 
7 


ng at leaſt flatted, Se Butter 


| might þe reduc'd into amore capa- 
ce | tlous hgure and leſs remote from 


roundneſs.' Bur though 'having put 
this lump of Butter into a Bladder, 
almoſt full of fair wacer,we proceeded, 
both in the ſame braſs Cylinder , and 
much afrer the ſame manner thar 
| employed abour the Egg mention- 
ed in the Fourth Experiment of the 
Trad of the Differing preJure of heavy 
Solids and Fluids ; yet 1 found, that 
after the plugg had been loaded with 
a weight of Lead of above 50 pound, 

neither 


a 
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neither 1, nor the Qperatox, perceived, 
the irregular figure of the Butter:to 
be altered, Nor was this the..only 
tryal of this kind 1 made wich. thy 
like ſucceſs upoa Butter., though |] 
dare not clarge my ., memory qyith 
the Circumſtances ; and therefore-[ 
ſhall without delay proceed to what] 
was about to recite concerning the 
Refiſtancaof Animals. _—_— 
We took then a cammon Feb 
ſlie, neither of the biggeſt ſorr of all, 
nor of the leaſt, but of a middle fize, 
and having pur it into the ſhorter leg 
of a bent Glaſs, which we caus'd to 
be Hermetically feal'd at the end,there 
wasut in as much Mercury as fill'd 
that leg anda part of the other , lea+ 
ving little'more than an inch of Air 
between the Quick-filver and the 
ſeal'dend, that there might be room 
both for the Fly and the Condenfa- 
tion of the Air, and then with a little 
Rammer, 
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Rammer, fitted for the purpoſe, we 
aus'd the Mercury in the open leg 
to be thruſt againſt char in the feaPd 
keg, which thereupon did necetfarily 
croud the Air near the Fly into lefs 
room ; fo that, by our gueſs; it was 
condenſed into abour a third part of 
the ſpace, which it poſfeſs'd beſins 
and which it regain'd, when the Ram- 
mer was withdrawn : And though 
this were done more than once, yet 
not only the Fly was thereby not 
kill'd, but not ſomuch, that appear'd, 
as ſenfibly hurt, and I perceiv'd her, 
whilſt ſhe was pent up, to move her 
legs and to rub them one againſt 
the other. as *cis uſual with rhar fort 
of Inſe&ts to do of their own accord 
In the free Air, Nor did I queſtion 
but that, if the Glaſs had not been 
inconveniently ſhap'd to admit the 
Rammer f:rrher into it, the Fly would 
have ſupported a far greater Preſſure. 

An 
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Another Experiment to the fame 
purpoſe: we try'd with Water inſtead 
of Mercury ; | but , whereas this laſt 
named-11quor could neither wet not 


drown. our Fly; ( for wlichreaſon | 


chiefly made choice of 1t,) the other 
did firſt wet its wings, and ſoon after 
by a miſchance drown it; But firſt 
we had an opportunity to compreſs 
the Air into a third, if not into 4 
fourth parc of its former dimentions, 
and yet the Fly continued to moye 
divers, of her parts and eſpecially 
her legs very vigorouſly, as it no:hing 
croubled her bur her being, as ic were; 
glu'd tothe infide of the Glaſs by part 
of her wetted wings. And this I hope 
will keep the Reliftance of Divers 


to the Ambient water from ſeeming 


incredible ; fince ſuch Flyes: were 
able to reſiſt, and( for ought ap- 
pear'd ) without harm or pain, the 
prefſure of the crouded parcicles - 

tne 
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the Air; : though we gueſs'd this to 
have been as much compreſs'd by the 
force of the Rammeg; as it would have 
been 'by a Gylinder of. water of 50 


| or! between”go and: 65: foot high. 


By which alſo. we may be help'd to 
conceive., how great ali Genics 
there is, whether che famme/preſſure be 
exercis*d by a ſolid or! by a fluid 


Body. For, according. to our eſti- 


mate, the preſſure agaimft' the Body 
of the Fly was as greatas if a ſlender 
pillar of Marble , having the Fly for 
ts Baſe, and 18, or 20 foot in heightr, 
had lean'd upon the Jitle Animal; 
which I preſume you. wull eaſily think 
was more than enough to cruth her-to. 
Death, | bor  aitiz4a 
- But becauſe, though rhe fore-go+ 
ng tryals are not. like:to-be: rezeted 
by the skilful, yet they require 2 
ſomewhat dextrous and nimble Ex- 


perimenter ; and leave ſomething to 
{ Nis 
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his eſtimate, I will ſubjoyn : an Ex- 
periment mare eaſie tobe made , and 
wherein the. weight may be deter 
mined by Meaſure rathief, than Con- 
jefture, being made toe perpend} 
cularly incumbent on the Fly 
ether Animal, ' For the Experiment 
may be as'well:made on other Inſefts, 
as Worms, though ſome -that I had 
provided chancd:to miſcarry before 
they:came to be-uſed. | | 

- We took then ſome ordinary black 
Flies: (ſuch asuſe to haunt Burchers 
ſtalls-m; warm ſeaſons, ). of a middle 
fze;,: (the. length of the Body and 
Head of one Animal, which for "eric 
fake-we meatured, being abour three 
eights of an inch $ and having pla- 
ced one: of them with-the.head up- 
wards.,, that there 'was' ſome diſtance 
left. bewixt her and the' ſealed end of 
the Glaſs-cube 9 or 10*inches long; 
we poured inQuick-filver very _ 

| an 
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ind cautiouſly , leſt the force of (6 
keavy a body ,, 4cquired'by the acce- 
kranon of its delcent;: ſhould more 
than the meer weight it felf of the 11- 
quor oppreſs the Fly, Tor this fe 
{tooping the Glaſs very mitich rowards 
the Horz20n.and letting the Mefctry 
piſs into” the tube through'a Funnel , 
whoſe lower part was very lender, 
that it might come down but by lite 
and litcle, we'ar length gor in as much 
Mercury” as the rube' would receive, 
and then holding it © upright ,* we 
watched, whether che Fly would make 
any. motions; and finding, that ſhe 
did manifetly ſtir - rorwirhſtanding 
the incumbent Mercury, we meaſuf 
the height of the Mercurial pillar, 
raching from the middle of her body 
tothe top of che liquor , and fountt it 
to be about eight inches , and rhe 
Quickſilver being *porired our ,, the 
Fly appear'd to be fo lively and vi- 

{ 2 gorous 
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gorous, that I doubted not, bur ifye 
had had a longer Glaſs, the Expei. 
ment had been much more confider- 


able. But when afterwards I was able | 


to. procure a better tube, the ſeaſon 
of. 7 es being almoſt quite paſt, 
I could fcarce get any, and thoſk not 
brisk, as they are wont to be in Sum 
mer.. But however we repeated the 
Experiment with one of the beſt we 
could take of the above-mentioned 
ſize, and ordering the matter ſo, that 
the Mercury. incumbent on her, ( for 
there was ſome beneath her, appear- 
ed-to be ofa greiter height than the 
formerly imployed tube: was of, we 
ſaw her move one or other of her little 
leggs divers times, though the tube 
were held, upright; and therefore 
meaſuring the height of the Mercury 
abovg her, we found it to amount to 
16 inches and betrer, and then free- 
ing her from this preſſure , we _ 

Veu, 
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ved, that ſhe immediately found her 
leggs again, and moved up and down 
brigkly enough ; but when ſhe was 
loaden with 23 or 24 inches of the 
fame Quickſilver ( though the liquor 
were ſoon after poured out } ſhe gave 
noſigns of life, which I ſuſpeCted 
might happen, not ſo much from her 
having been oppreft by the greatneſs 
of her weight, as from the grear care 
of the Operator to 'let down the 
Mercury very obliquely and warily 
upon her. And this 1 was the rather 
confirm'd in, becauſe having got an 
other Fly of about the ſame bigneſs, 
though when ſhe was at the bottom of 
the Quickſilver, ſh> ſeemed ſo com- 
preſt as riot to have any motion,wsd 
could take notice of ,, yet, upon her 
being taken out of the Glaſs, ſhe pre- 
ſently appeared to be alive by walk- 
ing about and beginning to dilplay 
her wings , though the pillar of Mer- 

i 3 Cury, 
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cury; that had leancd upon her , 4. 
mgunred ta/above. 27 inches, And 
1 preſume ,.|the;ſucceſs would have 
been- much mare confiderable, ifthe 
Experiment had been tryed in the 
Summer , when thele Creatures are 
brisk and lively; and not as it was in 
the Winter ; beſides that probably 
thele litrle Animals were hurt ar wea- 
kend by the violence (that. would 
lcarce-tail tobeugd in catching them, 
and putting them jnto ſuch.'a place 
and poſture jn the Glaſs as was re- 


quired; the ,a&tual coldnefs of the 


Quickſilver perhaps alfo . making 
them ſomewhat tcrpid, whalit ic couch- 
cd chem ſo many ways. And jc mult 
not, be here onutred, that a Fly., that 
leemed but abourt half fo big as one 
of choſe hitherto mentioned, ' being 
well placed, with ſome Mercury un- 
der it, ina Glaſs-pipe held upright, 
ſuſtained a Mercurial pillar of ſome- 

what 
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what above 25 inches;” and though 
ſhe was not obferved to move under 
ſogreat a weight, yet when once it . 
was taker off, fhe- did not appear 
hurt, much leſs cruſh'd ro Death by 
It, and probably would have eſcap*d 
under a much greater weight , if the 
tube, which was too large, had not 
already imployed all the ſtock of Mer- 
cury we then had at hand. Bit I ds 
"mer that what we did try will 

available toour purpoſe , fince we 
fee clearly , that ſo ſmaltan Animal 
a Fly may ſurvive ſogreat a preſ- 
fure, and that ſhe conld not only 
live, but was able to move ſuch long 
and ſlender Bodies as her leggs, when 
ſhe was preſſed againft by above 16 
inches of Mercury, and ( conſequent- 
ly ) by a weight equivalent co a pil- 
lar of water of above 18 foot and a 
half, which being above 590 times 
her own length , and (according to 

4 '- the 
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the,eltimate our. meaſure ſuggeſted) 
many times more her own height ; ſo 
th#t-a Diver, 6 foottall, ( which | Is 
ſomewhat morethan an ordinary mang 
{tature,,) co haye as many times his 
height of water above him, as our F ly 


might have had and yer have moved 


under-tt. muſt dive ( at leaſt 1 In freſh 
which: is a y4 greater Jepth ( per- 
haps. by 5. or. 6 times ) than , for 
oyght.1 could learn by inquiry , the 
Divers either, for Coral; or Pearl are 

wont to deſcend. 
| Andnoy, Sir, having render'd you 
the likelieſt conje&ures that occurr'd 
to-me about the ſolution of this dif- 
ficult Problem; I ſhall return to Do- 
Gor More , and confider the obje&ion, 
he frames. from-rhe ſuppoſed inſoſu- 
bleneſs of it. And on this occaſion 
I ſhall have yo or three things to-res 

preſent to you, 
The 
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; The: fuſt is,, that there would be 
much. - weight in what he ob- 
jets, if"our Afertiqn of the gravi- 
re water in water ers, like the 
rincipium Hylarchicum , a meer Hy- 


dv 


pothetis advanc'd, without any clear 


5 


poſitive proof, whereas our Doctrine 


1s not only elſewhere direfly proved, 
by particular Experiments , . but by 
the; very. controverted one of the 
Tagpole ; to elude whoſe force fo In- 
mig a prren is fain to flye to a 
'rinciple, t 

oe Þ 


mer 
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mer Ratiocinations, yet to exytri- 
ence it ſelf, which ſhews chg 
15 2 great preſſure EXercis' 


Water ar the bottom 'of the Sex 4 | 


* Sic 8.2. remember, thata friend of the 


Learned * Doors and mine , who|: 


is ſo eminent a Firtuo of as to hai 
been often Prefident of rhe Royal Si. 
ciety, related a while fince to 
chat a Mathematical friend of hi, 
whom he nam'd, —_ had an 9 
po_ tot ade. parry 
ave in vain endeavoured to ger 
cd for me, had the Curioficy to 
down in a "deep Sea'a Pewrter-bottl 
with weight nough ro fink ir, that 
he might try, whether any ſweet Wx- 
cer would ſtrain in at the orifice or 
any other part;but when he had pull'd 
it upagain, he was much ſurpriz' 
ro find the fides of his Pewrer-borrle 
very much compreſs'd, and, as 'rwere, 
ſqueez'd inward by the Water. - 
allo 


realy | 
by" ts 1 
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ri-| alſo not long fince inquir'd -of an 


ally | obſerving Acquaiftance of mine, that 


he | has 2 conſiderable eftare in America, 
A{vtether he had nor try'd*to cool his 


the|drink , when he faifd through the 
whol Torrid Zone, by letting down the 


bottles-to a great depth into the Sea, 


12nd, it hedid, in what Condition he 


found them when they were drawn up 
in. To which he anſwer'd, char 


| te had ſeveral times employ*d that 


Expedient for the Refrigeration of 
his Drinks, but was at firſt a- 
mz d to find the Corks, with. which 
the ſtrong ſtone-bottles had been 
yell ſtopt before, ſo forcibly and fo 
far chruft in, chat they could fearce 
have been ſo violently bearen in with 
iHammer, and *rwas ſcarce poffible 
to' get them out. And an other In- 
genious Perſon, that praQiſes Phyfick 
In the [ndies, having the Vke Que- 
[tion put rohim, anſwer'd me , that | 


he 
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he had ſome while fince had _ 


riofiry to try in 2a very deep part 

the Sea, whether*any freſh Water 
would ſtfain into Stone-bottls 
through a thick Cork ſtrongly ſopt 
in, and having Jet it down with 1 
convenient weight to 100 fathom, 
was much diſappointed,when he drey 
it up, by finding that the preſſur 
of the Water at fo vaſt a depth had 
quite thruſt down the Cork into the 
Cavity of the bottle ( which elſe per- 
haps would have been cruſhed to 
pieces; ) an effe& which he would 
{carce have expeded from the ſtroaks 
of a Mallet. And if to all this it be 
objetted; that *rwas not the preſſure, 
but che coldneſs of the Water that did 
the recited feats by condenſing the 
included Air, and obliging Nature 
ro do the reſt for fear of a Vacuum; 
I will not lanch into che Contro- 
verlie, whether Nature do any thing 
0 
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o fugam Vacut, but only ita 


that 1 cannot find by the Relations 


of the Divers or otherwiſe, that "cis 
| ever” ſo coldat the bottom of the Sea, 
as *tis frequently above ground in 
i Winter, when great Fiſhes are com- 
monly ſaid to. return to the deep 
J #: the Sea for warmth, and yer 
inithe ſharpeſt Winters 1 never ob- 
ſerv'd: Corks to be driven in by the 
cold of rhe Ambient ; nay, 1 pur- 
poſely tryed with a Frigorifick miX- 
ture, that very intenſe degrees of cold, 
ck as would quickly freez many 
Liquors, would not © occafion rhe 
breaking of chin bubbles of Glaſs pur- 
poſely blown at the flame of a Lamp 
and hermetically ſealed. 
And to ſhew as oculum (as they 
ſpeak.) that Water may preſs more 
and more, as it grows deeper, againſt 
the ſtopple of a Bottle, though the 
Veſſel be inverted, I will -{ubjoyn 
ch1; 


130 - An Hydroſtatical Diſcourſe, 

this Experiment. Becauſe we haveng 
Water hereabouts thar is near dee 
enough to force in a Cork, as the Sea. 
water did in, the above recited tryals 
I thought of a way of ſo clofing the 
Glaſs-veſſel, as that the topple ſhoulf 
keep aſunder the Air in the Veſſel and 
the outward Water, and hinder. all 
immediate intercourſe between them 
and alſo make ſome reſiſtance againf 
the preſſure of the external Water, 
and yet be capable of'-freely moving 
up and down, and fobe a good Su: 
cedaneum,to a ſolid ſtopple. Taking 
then a Glats-Vial, furniſhed with:a 
( ſomewhat long ) Cylindrical neck, 
whoſe Cavity was large in propors 
tion to the reſt of the Veſſel, we put 
Into. it-as much Quickfilver as would 
in the neck; make- a ſhort Mercurial 
Pillar of. between half an inch and 
an inch ;.then, a piece of very fine 
Bladder, dipp'*d in Oil, was ſo tryed 


over 
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over the orifice of the Glaſs, that no 
Mercury could fall down or get our, 
nor Water get in at the orifice , and 
yet the Bladder, by reaſon of its great 
lmberneſs , might be eafily. thruſt 
up.towards the: Cavity of the Vial, 
or depreſs'd by the weight of the Mer- 
eury.” . This little ' inſtrument, firſt 
furniſhed wich a weight of Lead to 
fink -it, being inverted, the Mercury 
deſcended into the neck, and cloſed 
the orifice as exaQly as aſtopple, and 
yet with its lower part depreſs'd the 
Badder beneath the Horizontal Plane, 
that might be | conceiv'd to pals by 
the orifice; then the Glaſs#being a 
vhile kept'in the Water, ( that the 1n- 
duded Air -might be brought to the 
Temperature. of the ſurrounding Li- 
| tg and by a ſtring ler further 

n-into the ſame Glaſs-veſſel filFd 
to about two foot in height, the prel- 
ſure of the Liquor againſt the orifice 

of 


132 AnHydroftatical Diſcourſt, 


of the Vial did by degrees drive, 
the Bladder and the'Mercarial {topyl 
into the cavity of the Neck, as'-was 
manifeſt by the aſcenfion - of the 
Quickfilyer 3; and when the inſtry, 
ment was leiſurely drawn up again; 
the weight-of this Mercufy made it 
fubfide and : plump' up the Bladder 
again. as betore, An Experimency 
kin tothis, and therefore fir. tg :con 
« &. 4p. firmir; I havedeliverdin 
radox about | another * Diſcourle. i ©) 
—— And here: I ſhall :ſub- 
joyn what very oppartunely occurrd 
co me fince the writing of the alt 
page. Meeting caſually with an Ins 
genious Mechanician, - ( whom: you 
1-4 g Wl find I have * clſephere 
of the Differ- mentioned )» that deviſeda 
nd, ſuic of cloaths and other 
ant Flats , accommodations, (where: 
in 1 once ſaw him let down into the 


Water, ) by whole,help and that of 


a boat| : 
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aboat he:could (-andd3d ) continue 
chere 2-gneat while ata conſiderable 
depth under water , atudilicre work; 
Vask'd himatreſh ( to qbtain fuller 
informations: than '!formerly?) whe- 
=_ he felt nor: che! prefſure of rhe 

& / againſt his breaſt and belly: 
to which heanfwer'd me (more cir- 
camftantially than he. had before j 
thit when he was about:4 ar:s yard; 
under water, -though bnt-an-ohe. R3. 

ter 'Zbames,, his breaſt-and: abdomen 

ws 10 comprelt , chac 'there - being 
hardly room -  cnough: lefr for. the 
free-motian/'of his Eungs he could 
ſcarce fetch this breath, and was ne- 
eefditated” ro make: thom draw. him - 
quickly up and that (among; ts 
later tryals to 1improve-hbis Engine ) 
taving for remedy heredf, cauſad'n 
kind of Armour for: the Cheſt and 
back: to be made.of Copper , though 
Go ſtiffneſs -of the: Meral detended 
l - him 
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him from receiving any. miſchief/in 
thoſe parts, yet in the others, where 
.only & Leather, though ſtrong, wa 
interpoſed; when he came to th 
depth of about fix fathom, though 
in freſh water, he found a great prel. 
ſure againſt his legs and armes and 
all the. other parts: againſt which 
the. water was.. able ro thruſt th 
Leathern ſuit - inwards. . And this 
prefſure being found by him, as he 
.told me, - pretty equal ( againſt all 
the expoſed parts, for from the other, 
-which were more yielding and ob- 
Nox1ous, the: Armour .kept it off,) 
he received no Miſchief'trom ir,'nat 
yet much Incommodity ( and ſom 
he might expe from the ſtiffneſs and 
unequal yielding of the Leather ; )fo 
That he could ftay under water,chough 
nat ftill ar {o great a depth, about 1 
hours or longer, And upon the whok 
matter he anſwered me, thathe A 
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well ſatisfied by his rryals,chat che am- 
hient water endeavoured to preſs him 
& his Diving ſuir every way inwards, 
Whether the coldneſs of the water 
had any intereſt in this Phanome- 
268 , 1: particularly enquired of the 
Engineer ;\ bur he replyed , that by 
realon of the tightneſs of his Dj- 
ving ſuic:or inſtrument, the warm 
ſteams of his body thar were penc 
in, and: other concurring citcum- 
ſtances kept him from feeling any 
cold, and made him ſometimes feel 
z greater Hear than he wiſhed, He 
has promiſed me before it be very 
long to. make for me a tryal or two 
that: 1 propounded to him, from 


and] whoſe ſucceſs, if he can but reduce 


them ro Experiment, I hope to be 
able to prelent you a farcher Con- 
irmation of our Hypotheſis. - In 
the mean time, the things already 
recited , rogether with the preceed- 

tC 2 Ing 
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ing Experiments, may. well ſuffice for 
our. preſent: purpole.:;-For;:by whit 
hath, been ſaid it-appears y that Wa, 
ter does ' aGually preſs -againſt by 
dies, whether ſpecifically: lightetar 
heavier than it, ſelf, placed! unde 
water, and that this-reifure in. 
creaſes with the height of the waty 
above the immerſed Bodies. : And 
this. being ſo, \it is not more-ns 
cellary for me. than for.men of other 
Opinions to give a clear ;reaſonwhy 
Dzvers can xeliſt:{0 great a preſſure 
of; che! incumbent water. | And che 
reſſure 'of: the water: in -our recited 
fnchmone having. manifeſt: effett 
upon Inanimate' bodies, which at 
adt. icapable. of prepoſſeſfions: of. pg 
ving us. partial informations; will 
haye much,more weight withunpt 
judiced perſons; than che ſuſpiciow 
and {ometimes duagreeing, accounts 
of .1gnorant!- Divers," whom, proj 
| icate 
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dicate opinions may\much ſway, and 
whoſe. very. ſenſations',; as thoſe of 
other vulgar men, may be influenced 
by Prediſp6fitions and fo many other 
Cireumſtances, that they may cafily 
give occafion to miſtakes; know,that 
Learned rien, that never were: con- 
verſant -1n Hydroſtaticks,' are wont 
to think it; very difficult, -if not im- 
poſſible,” to; conceive, how ſo weak 
a:thing , as they \fancy an Animal 
to be, - ſhould: ayoid' the being of 
nreſs'd or (ſo: much as harmzd 
ſo. great» a! weight of Water, Bur 
they that ſhall attentively confider 
nd has''been offer'd towards the 
removal of: this difficulty, and: re- 
member, how lictle they would have 
believed ,. that there is fo great a 
difference, as: we have by the Tad- 
pale, . the Fly and other inſtances, 
ſhewn there really 1s between the 
preſſure of Solid and of Fluid bo- 

* dics, 
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dies, will, L prefume, be apt co think 
it fit, that;, if for want of: a ſuffick 
ent Hiſtory. af matters of fat any 
{cruple remain: about ithe Solution 
we Ls offer*d: from the nature of 
the Uniform prefſure of Fluids, and 
che Firm ſtruQureof the Humane bo# 
dyz.we ſhould; to remove thoſe re 
maining :{criiples alſo, -rather range 
about  for-.other Phytical" helps to 
{olve mare compleatly : the Problem, 
abour ſuch-a, ching;, as Compreſſion, 
which 1». at ation purely Corporal 
and Mechanical, than for: want of 


ready and compleat Solution to flye 


ro the immediate interpolition of an 
immateriab and.intelligent: yet Crea- 
ted Agent, to explain clearly whoſe 
manner of,working would be.a much 
more difticulc- Task , than-the foln- 
Lion of the Phznomenon without 
It, :o 
And now, Sir, having-preſented 

ro 
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to you the 'Refle&ions I thought 
requifice to write upon the Learned _ 
Doors diſcourſes againſt my. Hy... 
potheſis- and Explications, relating 
to the gravitation and preſſure of 
Fluids, I have little more to trouble 
you with in this Paper... For, though 
in the latter part of the 13th. Chap. 
ter the Do@or. is pleaſed to ſpend 
divers ' pages in the Explication of 
divers of. my Hydroſtatical Phe. 
nomena by the Agency of that in- 
corporeal DireQor, that he calls Prin- 
ciptum Hylarchicum ; yet fince theſe 
Explications .of his are rather at- 
tempts to- accommodate the Phe- 
nomena to the Hypotheſis, than ob- 
jetions direly levelPd againſt my 
Solutions, I thall altogether for- 
bear to examine them; the main 


thing that I intended in this Paper, 


according to what I told you ar the 
bezinning, being to ſhew, that the 
t 4 AI. 
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Arguments urg'd again{t,' the Me, 
chanical ſohujions of; .che; Experh, 
mehits.by we ireciced, .do not evings 
any -of chem; 40 be: errongqus.: | And, 
L haye neither the Gefign- nar,'thy 
leaſure folicicaufly- to.,examine, the 
Doors _Hylarchical \# rinciple, M, 


which" ſhall only fay, chat rhough 
121 01 heltells us,- 1018.1 * pardy 


* Page 175+ & 1/20 ad mg Vendun gu 


+ ! »quowerſum materiam:; po 
data: oecaſtone 22, FEE ; tines he - alla 
ail tir tells 4s. 1 *,z(hg34; partir 

F Page 167, cule mnolas \ COrPOFe# foe 
i, flabilis.froe, fluid: & Frins 
cipio\Hylarchico 6n unamaliguam para 
tem amnes jlundin, utgert, poſſunt. © 
premi, quama#s ſingule'ſingilas in mh 
lam partem preinarnt, quodgue pro mag: 
nitudine mois major minerve | totih 
ft preſio; | and that (the force by 
which it endeayours to. keep the E- 
lements in'-:their true and Naruu 
,ONn- 
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;|[Canſiſtence, though it be very great» | 


15.0. invincible * : I lee 
noneed we have. to flye to *Fig- 167 


litz, fince ſuch Mechanical | 


tons of matter, as the Spring 


1 


nd. Weight of: che Air, the Gravity 


[and Fluidiry of the water, and other 


x 


[Liguors, may ſuffice co produce and 


|xccount for che Phenomena without 


reequrſs ro; an, Incorporeal , Crea- 
wee, 1, whieh;, ris like the Peripate- 
ncks and diyers, other Philoſophers 
may, ahink leſs qualified for the Pro- 
unca aflignd; 2c, than; their fuga 
Vacus., -whereto, they atfcribe, an Un- 
limited , power | to execute, its, Fun- 
Gons,; 1 leave It- therefore to you, 
Sr, to. judge which of the two ways, 
of explicating an Hydroſtatical Phz- 
nomenon._,. the Learned Dottors, or 
that; which, 1 have made uſe of, re- 
liſhes, moſt ofthe Naturaliſt. And 
Iſhall only. tell. you, char if. I had 


been 


\ 
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been with thoſe Jeſuites, that'are 


ſaid to have prefented the firſt watch 
to the King of China, who took it 


to be a living Creature, I ſhould 
have thought I had fairly account 
ed for it, 1f, by the ſhape, ſize, mo- 
tion, &c, of the Spring-wheels, ba. 
tance and other parts of the watch 
I had ſhewn, that an Engine « 
\ fuch a ſtrufture would neceffarily 
mark the hours, though I couldnt 
have brought 'an argument to con- 
vince the Chineſe-Monarch , that it 
was not. endowed with Lite, © From 
which compariſon ' you will -eafily 
garher, that what I have coup 
my {elf concern'd to doe in this 
place, was not to demonſtrate 
general, that there can be no ſuch 
thing as the Learned Doors Prin- 
cipium «par but only to inti- 
mate, t 


our Hydroſtaticks do not _ 
or 


at, whether'there be or not, | ; 
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Nor do I think'it neceſfary to the 


| Doftors grand and laudable defign, 
= - F heartily wiſh him much 


ſucceſs ) of proving 'the (exiſtence 


"| of an- Incorporeal' ſubſtance. . For 


41rhink, Truth ought robe pleaded 
for only by [Truth ;' ſo I rake-thar, 
which the Door contends for, to 
be evincible in'!the righteſt! way of 
proceeding by # perſon” of far leſs 
learning 'than 'He, withour” introdu- 
ding atiy precarious Principle ; eſpe- 
cially experiefice having ſhewn, that 
the"generality of Heathew Philoſo- 
phers- were 'convinc'd 'of the being 
of a divine 'Archite@ of the World, 
ythe contemplation of ſo vaſt and 
admirably 'contrived a Fabrick , 
wherein yet taking no notice of an 
Immurerial 'Prigcipium Hylarchicum, 
they believed things to be managed 
in a meer Phyſical way: according 

ro 
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19; the \(gcheral; Lays fetled_ amang Ads 
things Garpioreal y.12Qing upen;' one|def 
another,r| And affer;this I -have' now t 
thing imore:to ſay, but that I wouldſexa 
not have:any\ thing.shac-1: have ſaid 
miſcanſtrues to] the, Learned Dodtars 
prejudioe. i For. Xis: nat neceſſary, 
that'-2 great: Scholar. (hould be x 
| od: Hydroſtatictan;:; And Bfen 
lucingions;zhour @i ſubjeR,. t 
which. the greateſt Qlerks have becy 
generally-ſuch ſtrangers, may, war: 
rant us t0 diſſent from-his opinian, 
without obliging vs ta; be enemig 
ta his. Reputation. And therefore 
it you haye found any thing in this 
Paper inconfiſtent wich a juſt ten-| 
dernefs of that, you have not only 
my canlſent;, . but my deſire to alter 
it, as a0 Expreſſion. that doth not 
well comply - with ' my Intentions 
of not-appearing any farther v: 
Ad- 
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Wng/adverſary in our Debate, than the 
'Ote|defire of ſhewing my ſelf & Friend 


'n&|to the Truth I was to defend, ſhould 
buldſexatt of , 
ſaid 


Jar SIR, 


Tour , Wc. 
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Written Feb. 13. 1673+ 


Containing a Dilucidation of an Experi- 
ment of the Honourable Author of theſe 
Tracts about a Way of Jeighing Water 
in Water , upon the occaſion of ſome 
Exceptions ny to it by Mr. George 
Sinclaer. * 


*In his Aydroſtaticks, printed at Edenburg 1672. p.146. N. 
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W# en this Diſcourſe was 
juſt finiſhing in the 

Preſs, there came to the 
Publiſher's hands a dilucidation 
of an Experiment of the Ho- 
wrable Author of theſe Tratts, 


gout a Contrivance of hs for 


4 Eftimating the VV eight of Water 


in Water , formerly publiſht in 
Numb. 50. of the Philoſoph. 
Tranſactions, and by the fol- 
wing Diſcourſe clear'd fromthe 
exceptions to be met with in Mr. 


T! George 


To theReader. 


tithd 
printed at Edenburg, 1672, 
Which Dilucidation, becauſe 


the Affinity of the ſubje , w\- 


thought fit to be here annext. 


An|; 


cs vinclair's Book | en| 
he Hydroſtaticks, &c| - 


= 
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LETTER, 


.,,  Weitten Feb. 13. 2675 | 
Contaiving a Dilucidation of an Experi- 
ment of the Honqurable Author of theſe 


Trafts abaurt a Way of 1 eiehing Water 
in Water , -upon the occation of ſome 


| | Exceptions made to it by Mr. George 
Sinclair. * 5 
*Jn his #5 dr:ftaticks, printed at Edenburg 1572. p.145. ſ. 


S1R, 

\Alling this night in Pauls 
Church-yard for the ingenious 

Mr, Rays Travels, that you yeſterday 
commended to me, 1 was alfo ſhewn 
2 New Treatiſe, that I never ſaw be- 
fore, of a Learned Gentleman, and 
haſtily running.over the /zdex, found 
an Experiment of mine declared In- 


u 2 ſuffi= 
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ſufficient ; and though, being hin-. 
der*d to make haſt home, it be ſo late, 
that far from having time to peruſe 
the book 4c ſelf, ( which I cell you, 
that you 'may not now expeR any 
CharaQer of it from me, ) I have 
been ſcarce able to read over , more 
than once, ' what dire&ly concerns 
me init; yet I ſhall adventure to fay 
ſomething about it this night, for fear 
I ſhould not, in ſo bufie a time as this, 
be allowed to do it to morrow. 
Whereas then the Learned ObjeQtor 
having recited my experiment about 
weighing Water in Water, as you 


were pleaſed to publiſh it in a book |, 
enriched with ſo many better things, | 


the * Philoſophical Tranſa- 


* Numb, 50. CGZons, begins his animad- 


verſion with faying chat | 
berein is a great miflake, I ſhall not 


1n that much oppoſe him. : For 
-poſitbly the Diſpute between us is not 
-"0 much 


« I ah tht _— was. RA%Y ww - was © pa ©, mz 
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much more than verbal. And be- 


cauſe my Experiment coming abroad 
by it ſelf, and ſuppoſing things 
that I had formerly proved, and 
publiſhed , , but which ' were -nor 
expreſly reterr'd ton it,- I wonder 
not that my meaning ſhould not by 
all Readers be fully underſtood. And 
therefore, to explain my ſelf on this 
occaſion, give me leave both to re- 
peat my Opinion, and to ſhew you, 
on what occaſion and how far 1 de- 
fign'd to confirm it by this Experi- 
ment, My opinion then was, and ſtill 
is, that as water 1s a heavy flaid, fo 
it does retain its Gravitation and 


' power of prefling ; by which I mean 


a tendency downwards ( whatever 
the cauſe of that gravity be, ) whe- 
ther it have under it a body either 
ſpecifically heavier or lighter than 
it ſelf or equiponderant toit. For 
I ſee not what ſhould deſtroy or 

u 3 aboliſh 
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aboliſh this Gravity , though many, 
chings, may. hinder ſome etteQs of 
ic... And: therefore 1 ſuppoſe , that 
Water rerains its Gravity not only 
in Air but /jn Water itqo, and. in 
heavicr liquors.,; and"-conſ{equently, 
by vertue: of this , the liquor pref- 
tes upon. them; | but 1f a ſurround. 
ing. tlyid have, - upon. the ſcare-of 
ts. ſpegifick- Gravity, an equal ara 
ſtronger [tendency.- downwards thag 
water, it will, by vertue of that, be 


abls-ro inipel up ths liquor or 30 | 


keep it from a&ually deſcending; 
ſo that a portion of water, ſuppoſed 
to be included in a Veſſel of the ſame. 


tpecifick weight with water, this por, 


tion, 1 fay, placed in a greater Quan- 
tity of the fame water will neither 
riſe nor fall, as I have elſewhere 
 ſhewn; bur yet ifretains its Gravi- 
ty there, only this Gravity is kept 
irom making it aually deſcend ri 

the 


L 
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| the contrary ation of the other wa. 


ter, whoſe ſpecifick Gravity -is ſup- 
poſed -equal ; as when a juſt bal- 
hance is loaded witha pound weight 
in each of its ſcales, | rey ans 
of the weights aQually delcend, be- 
ng hinder'd by its: counterpoile, 


'] yer each retains its' whole weight , 


_ it preſſes the ſcale ir- leans 

: ſo that our lately mentioned 
i fuced orcion of water does real- 
ly- preſs the ſubjacenc water, though 


it does not aftually depreſs it,- or, 


(as perhaps a School-man would 
Nrafs i It) does gravitate on it but 
not preyravitate. Nor do I think, 

that the only way of judging, whe- 
ther a body gravitates, is to. ob- 
ſerve, whether it _— deſcends, 
fince in many caſes its Gravity may 
be _ by the Reſiſtance it makes 


to heavy bodies , which, if it were 
not one, would raiſe it ; As may be 
u4 des 
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declar'd by what:1- juſt» naw noted 
abour equal weights 1n, a - ballance; 
And for want 'of : chis*HliſtinEion.l 
have knowneven/learned- men, treat- 
ing of Hydroſtatical things, . miltzh | 
both me: and the Queſtion. | 
- The: next)thing+I had:rotell you | 
is,' char the Adyerlaries ,: L' had -t 
deal withiboth in Print and in. Diſ- 
courſe; denyied,! that in ;{ſtanding) 
Water, ,the:upper parts-did |prels-or 
gravitate. ypon::>the/; lower zi. and 
though they.) could: not -bur ; grant; 
that #he- whole. weight of 'che Way 
ter did-;gravitate upon} the; botrom 
of tlie Veſſel ; yet they. would have 
the; parts of- 1 it co do 1a \aG one con: 
aw ( as they ſpeak ) ahi fancied 
1tknow not what power of; Nature 
ro keep the homogeneous portions 
of Water, as well as other Elements, 
trom prefling, one another , - when 
3s In its proper place, Againl 
this 


- |. woul, 
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tis Qpinion, (which I preſume my 
Learned Advelary and I agree in 
oppoſing, ) it was alledged , be- 
 [fides other things, which 1 found 
[Many.,; otherwite good ,...Scholars 
vere; Rot fitted to a That 


| if aj Glaſs-vial or botile, well ſtopr, 


were kr immerſed under water, 
{troggly.-cend upwards ; 


bur. if; it were dextrouſly AnRPP- 'd, 
yhen twas thus immers'd, {gas the 
water could get in, abſtrating from 
allowing tor .the weight of the 
ON laſs-ic FR would by the wa- 
ter, that crouds in and thruſts . our 
the, Air, , be made ſtrongly to tend 
downwards and continue. funk. Bur 
this 1 not | ſatisfying , becauſe *rwas. 
pretended, . that the reaſon of the 
empty bottles emerging when ſtopt 
yas, the poſitive Levity of the Air 
it was filled with, and the ſinking 
of 
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of it; when unſtopt, was from the 
receſs of the ſame Air, thar'by the 
intrudimg Water was driven with 
large bubbles out: of the bortle;' 1 
thought this evaſion might be obs 
viated by contriving an Experiment; 


wherein the Water ſhould be plen- 


rifully and ſuddenly admitted into 


the Glaſs, and y&-po Air expelled | i 


out of it, ( which Circumance 1 
| cook notice of, where 1 
ſay, no bubble of Air —_ to 
emerge or eſcape through the water,) 
ſo that , if then the Glaſs thar was 
kept up before ſhould fall to the 
bottom with a gravitation amoun- 
ting to a conſiderable weight in re- 
ſpe& of its capacity, the finking 
of it could not by them be aſcribe 
ed, as before, to the receſs of the 
Air, endowed, as they ſuppoſe, with 
poſitive Levity, but to the weight 


of 
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of the admitted Water, which, when 
thus weighed, would be inviron'd 


\iicth Water of the fame kind: And 


o thew,, that this admitted Warer 
might have a-confiderable weight not- 
vichſtanding the place ic was in, I im- 


{ployed a pair of {cales after the man- 


er that is recired in the Experiment. 
By whac 1- have been diſcourſing, 
jou: may concelve, that, however 
nyexpreſtions: diſagree with thoſe 
od 'my Adverſary, the diſtance of 
our! opinions" is 'not ſo wide as at 
feſt ſight it-ſeems, ' For he. allows 
well as 1, that rhe ſuperiour parts 
of. Water do- by their Gravity, (for 
| know not. on what. other ſcore 
they can do--it, ) preſs che inferi- 
gur, But this he would not have 
amount to this expreſſion, that water 
reiphs or gravitates in water ; where- 
is 1 ſcruple not to cloath my fence 
in 


| 
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in that. cxpreſſion, becaule 1 think, 
water does always exerciſe its grz- 
vity, though it does not always pre 
gravitate or attually deſcend, being 
often ( as I noted above) either 
impell'd up by an oppoſite and 
prepollent weight, or hinder'd from 
deſcending by the Reſiſtance of other 
water that counterpoiſes it ; fo that, 
if he thinks, that in my Experiment] 


meant to propoſe a method of ma-|; 


king Water deſcend in- Water , and 
weigh it in that Liquor:with a. pair 
of icales,' juſt as 11-1 would —_ In 
the ſame. Water a piece of Lead 0 
a portion of Mercury , which at: 
bodies much - heavier. in ſpecie than 
Water, either he miſtakes my inten- 
tion, or I did not ſufficiently de 
clare it, - But chat which I deſigned 
to ſhew, and, for ought I can ye 
ſee, have ſhewn, was, that by the heh 
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of .an ordinary ballance ,” it may be 


"Imade appear, that Water ' admitted 


into the Glaſs-bubble , I imployed, 
did make the Glaſs-bubble weigh fo 
much heavier than ir” did* before 
that Liquor enter*d 1nto it; and that 
this new weight, that was manifeſt- 
ed by the ballance, was not due, as 
my Adverſary ſuppoſed, to ſuch a 
receſs of the Air as I mention'd 

'while ago. &* 

- And now, Sir, It will be proper 


"| to'take notice of ſome paſſages in 


the Obje&tors Diſcourſe, 1n order to 
dilucidate the ſubje& of ir. Where- 
35 he ſayes ( page the 149, & 150.) 
Take a piece of wood, that 3s lighter 
in ſpecie than Water, and add weight 
to it by degrees, till it become of 
the ſame weight with Water ; knit it 


| with a firing to a ballance, and 


weigh it in Water, and" you will find 
the 
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the whole weight ſupported by thy 
water, TI anfwer, that this does na 
at all: overthrow my opinion, but 
agrees very well with it. For, ſup. 
pole , the weight you add to the 
light wood be Lead, it cannot be 
1aid; that the Metal loſes its native 
ponderofity - whilſt - it reſts in the 
Water ; and the reaſon, why #t de. 
{cends not, 1s, that it and the wood, 
It is joyn'd to, are hinder'd by the 
counterpoiſe of the Gallateral Wa- 
ter, which by its preſſure would raiſe 
the ſurtace of the Water, whereon 
the floating or {wimming body leans, 
1f 1c were not hinder'd by the weight 
of, theſe incumbent Solids : And 
this Refiſtanc# of theirs to the en- 
deavour upwards of the Water , be- 
ing exerciſed only upon the account 
of their Gravity, ſhews that they do in 
my ſence gravitate ( though not pre- 
gravitate.) Again, 
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Again, if you pleaſe ta conſi- 
der the caſe, pur by the Objeftor 
( page the 151, ) and caſt your 
eyes upon his Scheme, which, (ſup- 
jofing you to have his book ) I 
all for brevitics fake make uſe of 
z preſent z you will find him thus 
gue. * Now, I ſay, 'tis 
fix ounces of the weight * id. yage 151, 
(B_ that makes this 
alteration, and turns the ſcales : 
For, if v2 ounces frnk the Glaſs be- 
by the Water, when it #s full of 
fir and no Water in it, then ſurely 
fax are ſufficient to ſink, it when it 35 half 
full. -And the reaſon #5, becauſe there 
# 8 leſs potentia or force #16 inches 
of Air by the one half to counter- 
foiſe 'a weight of 12 ounces, than in 
I2 inches of Air. Therefore this Air 
being reuc'd from 12 inches to fix, 
i muſt take only 6 ounces to fink -> 
| 0 
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- To which I anſwer, that I know: 


not yet," what ,- on this. occaſion, -hz 
means by: a potentia, or torce in; 6 
inches of Air to counterpoile a weight 
of 12 ounces. For :-by the nd 
counterpoiſe , where the Queſtion, iy 
about Weighing , ;.. one would: think 
he ſpeaks of Weight ; and yet-Air, 
according to the vulgar Opinion, 1s 
poſitively light ; according : to us, 
though it have a gravity, yet 1n.or 
caſe That muſt amount to- ſo- little; 
that what, Air the bubble needed-to 
fill it, could not weigh at moſt- a- 
bove 4 or 5 grains, which there- 
fore might ſately be negletted. Bar, 
according to my opinion, the rea- 
ſon of the Phenomenon is clear e- 
nough without medling with the Po- 
tentia of the Air. For,- if we con- 


ceive a: horizontal Plane to divide | 


the Water mentally, and pals ry 
tne 
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the botrom of the ſuſpended bubble: ; 
befare "che liccle ſtem, be raken off. 
there is a. far. greater //prefſure upon 
the. other pars! of ; thac Plane than 
upon. that which, hes, /-under , the 
bubble, in 'regard they- are preſt 
by the weight of the Collateral Wa> 
ter. (4, L, G, D,'M,C,) whereas 
the other 1s, preſt only by the weight 
of 2 . body very much lighter than 
its equal bulk of water ; ſo that, top 
keep the bubble from being forcibly 
buoyed up , |there was requiſite 18 
ounces. of Lead that, make up. the 
Plummer (BY) to detain it under 
Water , and. keep the beam of. the 
ballance Horizontal ; that when ac- 
cels 1s given: (atC) to the neigh- 
bouring Water , it is by the weight of 
the collaterally ſuperiour Water im+ 


 pell'd into the. cavity of; the bubble; 


yhere the Air, being much rarified 
2. _ _ 
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before, could nor reſiſt its 1 
and,'hereupon 6 ounces gm, 
petting in, that part of the imagi 
nary Plane,' 'on which the bublk 
was incumbent, 1s preft by a greate 
welght than 'formerly by 6 ounce, 
and conſequently - there needs the 
like weight-in the oppoſite ſcale of 
the ballance, to reduce the ſcale to 
an Aquilibrium, And if we fup: 
poſe, with our Author, .the Glaſs-t6 
be compleatly full of Water, and 
the counterpoiſe in the ſcale-{0) 
to need 6 ounces more to make 4 
new /Equipondium , the account 
the Phenomenon will be the ſame, 
as, if you- attentively confider it, 
you will clearly perceive, And the 
reaſon, why the additional weight of 
6 ounces is required , will be, that 
the- upper half of che-bubble , chat 
before contained leis than __ of 
| our 
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four grains. \weight\.of the Air, be- 
ing now. fill? d with Wated, .amount- 
& to fix ounces: more: of Water 
than formerly., and\ ſo the counter- 
poiſe in the oppaſite ſcale (0 ) will 
need the weight of fix ovinces to make 
anew Aquipondium: aps | a 
+ Congruouily to. this  explication 
yhen the Examiner ſays, 

t Now 1 inquire \whe> * prge 132: 
ther theſe 13 ounces are | 

the AEquipondium of the Water within 
the Glaſs or of the weight of the 
led (BY)? 'Tis impoſſible they can 
wunterpoiſe both, ſeeing the Water 3s 
wy 42, and B 18, It muſt then 
ether be the counterballance of 'the 
Vater or the counterballance of the 
lead. tt cannot be the firſt, becauſe 
12 cannot be in /xquipondio with x3 ; 


\it-muſt then be in the ſecond: Or if 


theſe #8 ounces in the: ſcale (0) be 
X 2 the 
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the counterpoiſe 'of the Water within 
the: Glaſs, 1 inquire what ſuſtains th 
weight of the-Lead (BY? The weight 
of it cannot be ſuſtained” byithe Wes 
ter, | becauſe "tis a body naturalh 
heavier thanWater ;. it muſt therefore 
be ſuſtained by theballance. 1 anſwer, 
that this ſpectous obje&ion ſeems (for 
it' is ſomewhat obſcurely worded) 
to: be founded upon a miſtake of my 


meaning in the Queſtion, However,| - 


a3 \ to: the: Phanomenon it ſelf; ac- 
cording to my ſence the 18: ounces 
in the ſcale (0) are the counter- 


poiſe of the 18. ounces that hang | | 


trom the oppoſite and zquidiſtant 
Scale and make up ' the Leaden 
Plummet (-B,.) (which anſwer 1 fe: 
not how our Author prevents. ) But 
then you will ask, what counter. 
poiſes the Water | in the | bubble, 
which alone \weighs 12 ounces? | 

anſwer, 


} 
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| kon'd by cicher-of us ; 
| cer-incumberit on che bubble:does 
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anfwer, that 'cis thegravitation of the 
collateral Water, which @refles the 
other parrs.: of the: latel y.-mention- 
ed imaginary :Plane,;'as much as 
the Warer-1n the babble; the weight 
of the' Glaſs being: here not 'rec- 
and the:Wa- 


preſs: thar -part . of \the. Plane on 
which they lean; 'fo. that there be- 
: 1n all-30 ounces'to-be: ſultain- 
wo the 18 of-che. Plummer andthe 
12 contained in the- Glaſs, the 
Lead that hangs in the Warer is 
ifed by 18 ounces -in the 
ſcale, and. the Water 1n. the bubble 
by. the* preſſure of - the Collateral 

Warer. 
Bur you will fay, that it ap- 
rs not, that the included Warer 
preſſes at all, ſince it does not at 
all deſcend. To which 1 anſwer, 
#3 that 
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chat..as-longa8:the Water was guts 
ting into Me- Cavity of 'the bubble 
ſo long :it did manifeſtly; gravitare 
upan- the ſubjacent [Plane.,'' and 4» 
Rually deſcend, :raifing the: counters 
poiſe in the. frale-;-. Buri when, by 
adding more: weighr. £6: that coun- 
terpoiſe., things: are :broughr 102 
new >A£quilibrium, there is ho- reas 
ſon why: the. gravitation: of- the: VVas 
cen ſhauld- -again change | the: now 
regain.d &quipondium.'©» Suppole in 
the two ſcales/iof :a ballance there 
were-placed: two : equally \capacious 
and : equiponderant Vials >; whereof 
one 18 quite:full -and- the other | al- 


moſt tyll ; *cis' evident, that the full 


Vetſel will keep the ſcale it. lead 
upon depreſt, and, if you gently 
pour in as much VVater into the 
unhll'd as the fill'd has more than 
ir, the ſcale, that was formerly 

kept 
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kept rais'd, will be now depteſt, 
all che beam be broughc. to be ho-. 
rizontal 5 ro which poſture: when it 
1s-once brought, the Aiquilibrium 
will continue: And; yer /1C will-not 
be-faid, that though-the added VVa- 
ter, whillt ic was: hlling: the Glaſs, 
depreſt the {cale it belonged to, yet 
ir loſt ts weight, or, which in: my 
ſence 1s:all one, did not gravitate 
apon the Scale, when: the - baflance 
was come to an. /Aguilibrium, be- 
caufe then this VVater. did no- longer 
depreſs ic. ' And, how much. the 
VVarer in our bubble does, no!- 
wirhſtanding its mmerſion., gravi- 
tate, would be vifble ;- ut 'by ſup- 
poſition: it were all annihilated, and 
no other-ſufter*dto ſupply its-room. 
For, then the ſubjacznt part of the 


| Imaginary Plane being much lefs 


preſt than immediately before, the 
% 4 weight 
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weight of the. collaterally ſupertour' 
VVater: would. ſtrongly | 1mpell up! 
che-bubble ; if it were not: kept in 
its. place” by a proportionable ad, 
dition: of :werghr': to the Plummer, 
Nor-ſhould it: ſeem. a ſtrange thing 
that 1 ſhould: fay; that:che 30 ouny 
ces ,.\ lately: mentioned ſhould be 
counterballanced partly . by -tho 
weight in :the oppoſite: Scale, -and 
partly by che V Vater that fills.the 
immers'd bubble, fince this notion 
may be warranted. even'by.the bm; 
mon-prattice: of! weighing, heavy:96 
lids Hydroſtarically. ::4or 1f- you 
would, for-iinftance , weigh. a lump 
of Copper of -9'pound in'; common 
XY Vater,” the Metal ,- hanging by2 
Horſe-hair ynder VVater, | will need, 
according; to my elſewhere mens 


tion'd Experiments, either: juſt or | 


ſite 


near about 8 'pqund in the. oppo+ 


fre 


— 
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ſie Scale: to, keep the ballance ho- 
nzonral, ſo. chit che whole 9 pound, 
that the Jump. weighed, in, the Air, 
is. counterpoiſed: partly. by the 8 
pound newly. mentjon'd, in the op- 
— Scale, and partly by the eight, 
ocefiſtance following from. weight,of 
,much of the. SLAeos phe. Copper 
flls che room of ; ch, as Experience 
hes, is one pound: An d iLvotoule 
concetye VVater | ina Veſſe adiapho- 
mus asto Gray ty and. Levity. to be 


fubſticuted ig, che dep of. the Near 


lne lump, ir would as much as 
the niath. part, of, the. Ppper-lump 
weighed;.in, the. Ajr a..and the tame 
counterpaiſe zh pound would 
maintain the En librium. 


| :v What the . Learned. Objeftor has 


at' the cloſe of. his Diſcourſe abour 


the -natural; and artificial ballance, 


could. not, without prolixity , and 
is 
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is Ne hl __ 'to be- dwdt 
npoh ally fince you will es| 
2h Fppok you ' have _ 
received from the Preſs,- in anfret 
ro the In hgenions Dottor Dre, what 
is to be” faid on that” Subject 2c 
cording'to my Hyporhefis-  VVhere/ 
fore oi A cf Leatned Advert 
does in the” 152. "page conclude, 
That Water cannot MAY in Watef, 
and affetts,” that the Preſſure of PP: 
fer is One' ching, and VPater toWrigh 
in VVater is andther; yet, as ]'fad 
ar firſt, 1 'concetve much of ou 
Difference may be \verbal ; and in 
my ſence, 'when VVater pretfes' ſub 
Jacent VVater, becauſe ir does {ou 
on the ſcore of is gravity - Irons 
vitates in Vater, ' though ic does'not 
pregravitate , that'is,' aftuilly us 


ſcend. And fince *tis in the- fente | 


of this laft expreffion, that our An: 
thor, 
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[00,7 if 1 miſtake' him nor , ſpeaks 


of weighing in VVarer, his 'condJu- 
fon; that IVarer cannot weigh iti 
Vier, (does nor contradict me, who 
ifirm' not that VVater does //o- weigh 
if/VVarer, - 'VVhether we {hall agree 
in-all 'orher points of 'Hydroſtaticks, 
you-will- eafily” believe thae 1 cannot 
jet rell;; thou gh ny the- expreſſ on he 


4 teaſed bo uf "inthe £46! page J 


in' is! jettion with, is 

obable we! may,” "And«ag ro the 
t0/difpateh'd debate, if 1 have im- 
ployed ſome words in another ſence 
than he, I preſume he is ſo equitable 
to confider, thar I did not write 
of theſe things after having ſeen this 
book of his, but ſome years betore, 
and have firice found choſe ex prefſions 
juſtified by the uſe , that eminent 


| Vriters have thought fit to make 


of them, And however 1 am glad, 
L, that 
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that he has given, me this opportu/ 
nity. of clearing my, Experiment, and} 
declaring by examples, as yell,.a 
words the opinion it relates to ; ; clpe.| 
cially, if 1c ſeems, to- others that I} 
omitred; to expreſs my {elf (0 fully; 
my delign being , as 1 formexly;rold 
you, £0 cohvince ſuch. POT 
as I then had merc-with,, by ſhewing,| 
chat- the - abave-revited, £ bh enomena 
of thei-Emerſion; and. Sinking! of 2 
GlaſsrVial,: depended upon the. Gra) 
vity.of the VVater, _ not upon the 
poliyve Levity of 7s Alt. Lala 
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Of the Pofitive or Relative Le- 
wvity of Bodies under Water. © 


4\ ls obvious, even to the 
Vulgar as well as to Phi. 
loſophers, that if Wood, 
T7 Wax, or another. body 

that is lighter in ſhecie than water, 
and naturally tloats upon it, be de- 
rained under water, it will upon re- 
moval of that force emerge to the top. 
And this it does ſo readily,” and, as 
it ſeems ſpontaneouſly, that nor anly 
the Peripatetick Schools, bur the ge- 
nerality of Philoſophers both ancient 
and modern, do as well as the Vulgar 
K 3 aſcribe 


2: New Exp. of the Poſ. or Rel. 
aſcribe this aſcention of lighter bg. 


dies in water to an internal principle, 
which they therefore call Poſitive Le- 
Who, 15 7 | 
* «But this Principle was not always 
ſo univerlally receivd among Philo. 
ſophers,,. as'in\ Jater ages"it proved 
to -bog"Pamperitus- and ſeveral of..che 
Aatients both Aromiſts and others, 
admitring no abſolute but only a re- 
Fitive' or reſpeftive Levity”, which 
opinion ſome of the Moderns have in- 

enrouſly attempted to revive. 

' But becauſe whatever wit cNEy may 
have imploy'd in arguing ; yet the 
Schools feem rorhave the'advantage in 
point of Experience, the obvious iri- 
ſtances, given by the Peripateticks, 
having neither been ſolv'd by real 
and praGtical variations" of, the fame 
Inſtances, nor counterballanc'd by 
new Experiments of a contrary ten- 
dency ; the importance and _— 

0 
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of the ſubje& invited me to atrempr, 

when I was upon Hydroſtatical try- 
als, whether I could experimentally. 
ſhew, that whatever becomes of the 
general Queſtion about Poſitive Le- 
vity , we need not admit it for the 
true and adequate cauſe of the emer- 
fion of Wood and ſuch lighter bodies, 
|&t go under water. 


EXPER. I. 

He inſtance that is wont to be 
urg'd to prove the Poſitive 
Levity of Wood in Water, ſeems to 
me to have been too pertunQorily 
made to be ſafely acquieſced in, For 
evenas it is propos'd with advantage 
by a learned forreign Mathemarician, 
l cannot think 1t accurate enough to 


determine the preſent Controverſie : 
LY tor 


4 ep Exp. of the Pof. or Rel, 
for 1 will readily allow bim to ſup. 
pole, that in caſe a flat board, as 7 


inſtance a Trencher, have ics broad. 


ſurface kept by a mans hand or other 
competent force upon the Horizon- 


_ tal bottom of a Tub full of water, if 


the hand or other body that detain'd 
it beremov'd, it will ordinaril hap- 
pen that the Trencher will haſtily a 
{cend ta the! urface of the water. But 
I do not perceive, that a decilive Ex- 
periment of this kind is eafie ( not to 
{ay, poſbble ) to be made with ſuch 


materjals. For the wood, whereof 
both the Trencher and the bottom of 


the Barrel conſiſt, are ſuppos'd to be 
lighter i7 Fþecie than Water ; andto be 
ſo, they muſt be of a porous and not 
very C coke rexcure. To which 
grees very well, that the ſolider woods, 
as Lignum Vite . Brafil, &c. whofe 
texture 1s more cloſe and compadt,, 
will not float on water but fink in " 
An 
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And therefore, 1f there be not much 
more care ugd, than I have yet heard 


|thar any Experimenter has imploy'd, 


to bring the ſurtaces of the Trencher 
and the bottom of The Barrel co a true 
fatneſs and as much fmoothneſs as 
they can be brought to, 1 ſhall nor 
think the tryal ſo accurately made as 
it might be ; not to fay, which I 
ſuſpect, thar though it be mentally, 
yet it is ſcarce praftically poſhble to 
bring ſuch porous bodies as thoſe of 
the lighter woods to be fit for ſuch a 
contaQt as might be neceſſary to make 
the tryal ' accurately, And in caſe 
that were aCually done, I ſhould be 
kept from expetting with my adver- 
ſaries the emerſion of the Trencher, 
by the Experiment by and by to 
be recited, and by the true reaſon 

of it. .  : 
'T'think then that the cauſe, why in 
ordinary inſtances, Wood, Wax, and 
| other 


6, New Exp. of the Poſ. or Rel, 
other-bodies, ſpecifically lighter than 


water, being let go at the bottom of a | 


veſſel full of that liquor, emerge tg 
the top, 1s chieily, chat there 1s no 


ſuch exquiſice congruity and conta | 
berween-the lowermoſt ſuperficies of | 
the Wood; and the upper ſurtace of | 


the bottom of the Veſſel, but that the 
lateral parts of the Water, being -im- 
pelPd by theweight of the parcs of the 
{ame liquor incumbent on them, are 


made ro infinuate and pet between the |: 


lower parts of the Wood and the bot- 
rom of the Veſſel, and fo litt or chruſt 
upwards the Wood, which . bulk for 
bulk is leſs heavy than the Water that 
extrudes If. 

That this is the reaſon of the Emer- 
fjon or aſcenſion of bodies, lighter in 
Fpecie than the fluids they ſwim in, is 


molt conſonant to the Laws | 


* 3» h H - 4 . 
Jroftacical F of _ Hydroſtaticks, as | 


Pando Haveelſewhere ſhown.. But 
whereas 
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thereas the 'whole force of the argu- 
nent of thoſe I diſpute with, confiſts 
n a; ſuppoſition, that, becauſe the 
rencher ( formerly ſpoken of), 1s 
plac'd. upan the botrom of.che Barrel, 


of þ9 water cari come between to buoy 


It up,: whence they conclude it muſt 
dcend by an internal and. poſitive 
winciple of Leyity, 1 thought fir to 
make the Experiment after another, 
nd, if I miſtake not, a better man- 
We took then two round plates of 
Black Marble ſhap'd like Cheeles, 
vhich had thoſe ſuperficies, that were 
a be clap*d:rogether, ground very 
lat and poliſh'd;very carefully, that 
the ſtones being laid one upon the 
other might touch in as many of the 
laperficial parts , -as the workman 
could bring them to do ; chat, whilſt 
they were in that pofition, the upper- 
nolt being taken up, the other _ 
Ic 


8 MNew Exp.of the Poſ. or Rel. 


ſtick to it, and aſcend with ic. And 
to keep out the water the better, the 
internal -ſurtaces were, before they 
were put together,lightly, and bur ye. 
ry lightly, oyÞd, which did not hin. 
_ der them from molt eaſily ſliding a- 


long one another, etther forward: or] 


backwards, orto the right, or to the 
left, as long as the contiguous ſurfaces 
were kept Horizontal. | 

Theſe things being done, a blown 
Bladder of a moderate fize was faſt: 


ned to the upper marble , and both|' 


. of them were let down to the bottom 
of a tub of water, where, by the helpd 
an eafie contrivance, the lower mar- 
ble was kept level ro the-Harizon, And 
now the Patrons of Poſitive Levit 
would have concluded, that the blad- 
der, being a body, granted to bo by 
vaſt odds lighter chan wood, and bx- 
ing in an unnatural place beneath the 
ſurface of the water , ſhould of its 

Ol 


OW 
Mme 
eve 


they 
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own accord and with impetuoſity e- 
merge ; bur I expetted a contrary 
event, becauſe the bladder being tied 
to the upper marble, ſo that both of 
them might in our caſe be confidered 


'[a50ne body, the water could not im- 


| chem up, in regard that the cloſe 
conta of the ſurfaces of the two mar- 
bles kept the water from being able 
to inſinuate it ſelf between them, and 


| conſequently from. getting under- 


neath the upper marble, and preſfing 
againſt the lower 'ſuperticies of it. 
And to ſhew that this was the reaſon 
of the bladders not emerging, I caus'd 
.0ne of the by-ſtznders to thruſt his 
arm down to the bottom of the tub, 
and with his hand to make part of the 
oyl'd ſurface of the upper marble 


: 
4 


its 
yi 


flide off, on any fide, from that of the 
lower, which,by reaſon of the ſmooth- 
neſs and ſlipperineſs of the ſurfaces, 
he found moſt eafie ro do, But the 
contact 
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—_ {til} continging according to 
a greater part of the ſurfaces than was 
requiſite, 1 bid him yer flide, but by 
ſlow degrees, more and more of the 
upper marbles from che lower, till at 
length, when, according to his gueſs, 
'the marbles couch'd bur in one half of 
their ſurfaces, the endeayour of the 
water to :extrude the bladder full of 
Air being ſtronger than the reſiſtance, 
which the contact but of part of the 
ſurfaces of the ſtones was able to 
make, they were ſuddenly diſ-joyn'd, 
and the bladder was by the extruding 
water impetuoul]y. as it were, ſhot up, 
not only tothe top of the water, but 
a good way beyond it. 

With theſe Marbles we made. fove- 
ral other -Experiments: of this |kind, 


moſt commonly letting: down | the | 


-Marbles both toyether';' bur once. or 
twice at. lealt placing: the upper 


-Marble under water, upon the lower- 
J moſt 


- 2 
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moſt already fixed to the' bottom of 
the barrel, * 

' That 'twas not the weight of the 
upper Marble, nor want of Lightneſs, 
whether poſitive or relative, of the Air 
included in the bladder, that kept-it 
from aſcending, was plain, not only 
by the newly mention'd impetuous 
emerſion of 1t, upon the diſ-joyning 
of the Marbles, bur by this, that the 
Bladder would lift up from che lower 
parts of the water, not only the up 
ſtone when 1t rouch'd not the other, 
but a weight of ſeven or eight pound 
hanging at It, 

And that a Fuga Vacui was not.an 
adequate cauſe of the cohefion of the 
Marbles in our Experiment, may be 
argued from this, that whether or no 
nature do any thing at any time out 


| of abhorrence of a Vacuum ( which 


may be much di{puted ; ) yet in ou? 
caſe this abhorrency could not be well 
| pleaded 
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pleaded by its Aflertors, fince many 
of thetn hold it to be unlimited, and 
the more modeſt, to be at leaſt capabke 
of lifting up prodigious weights'; | 
whereas in our Experiment che Levity |j 
of a Bladder, that could not raiſe ten |j 
pound weight, was ſufficient to diſz 
zoyn the marbles when they yet 
touch'd one another according. tg 


half their ſurfaces, 


EXPER, 11. 


O ſhew now whether it is not ra- 
; | ; ther the Gravity and Preſſure 
of the Water, or other ambient timd, 
than, the Poſitive Levity of a. body 
lighter in ſpecie than it, that makes the 
immers'd body aſcend to the ſurtace 
of the liquor, I devis'd this Experi- 


ment 3; 6 
© Ws 
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We took a bladder out of which 

1 great part of the included Air had 
teen expreſs'd, and tying the neck of 
t5'5 [tvery clole, that none of the remain- 
ty ſing Air might get out, we faſtned co 
ten ſit a conſiderable weight of ſome very 
Iſs ponderous body, as Lead or Iron, 
yet |by the help of this we ſunk che blad- 
k@ {(er to the botrom -of a wide mouth'd 
glaſs, full of water, that the ſurface of 
the liquor might be a good deal high- 
— je than the upper part of the bladder : 
This wide mouth'd glaſs we included 
In a great Receiver -( whoſe orifice 
nuſt be very large to be able to admit 
[a- [ſuch a veſſel; ) which I caus'd tobe 
ure [carefully cemented on to the Engine. 
id, [The main ſcope of this Experiment 
dy [yas to ſhew, that though the Air, in- 
the |uded in the bladder, was very far 
Ce | from being- able by its abſolute levity 
r1- |to lift up ſo great a weight as the 
' [bladder was clog'd _ yet —_— 
| If 


any 
nd 
ble 
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Air;contiaually included in'.the blad. 


der, would, by its meer expanſion,: 


without any: new external: hear, ac: 
quire a ,power of aſcending in pits, 
of chat weight ; which aſcenſion theres: 
tore. mult be attributed tothe.water; 


which according to the Laws Hydra; 
ſtatical ought (ceterisþaribus) tore- 
ſi. or buoy up more. potehtly thaſe 


immerſed; bodies, chat being lighter 
in-$pecie, -thanat, 'poſſels; the greateſt 
place in it, 'and hinder the more wa- 
cer trom acquiring its due fituation ; 
as we ſee, thatamong hatlow ſpheres 


ot glaſs and metal; equally heck and: 


well ſtopp'd, there is.a much heavier 
weight requiſite to fink a large one 
than a ſmall one. Foz the profecu- 
tion of this tryal we feat co pump 
the Air out ofthe great Receiver ; and 
Its preſſure; upon the ſurface of :the 


water being thereby more; and more 


letlcn 6, ( according towhat we elſe- 
| where 


Levity of Bodies anger water, 15 
where more fully declare,) the (; pring 


| of the included Air began by degrees 
|| todiſtend the fides of the bladder, till 
| atlength chart. veſſel of Air ſwelling e- 
|| very way: took up ſo much more 
| room in che water chan it did before, 
| that the water was able to lift the blad- 
| der. and the annexed weight to the 


top, and detain it there, till we 
thought fit to let in again ſome of 
the excluded Air, which forcing that 
in the bladder to ſhrink in its dimen- 
fions, the weight was preſently able to 
fink it to the bottom, 

And: here it may be noted, that if, 
inſtead of hanging ſo great a weight 
at the neck of the bladder, we faſtned 
but a moderately heavy piece of 
Lead, ſuch; as would only ſerve to 
fink the bladder, and keep it at the 
bottom. of the water, ſo that the ag- 
gregate of the Bladder, Air,and Metal, 
was bur, a little heayier than a bulk of 

Tod L 2 _ water 
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water equal to them : Then upon the 
firſt ſuck or operation of the Pump, 
which could withdraw but a frnall 
part of the Air in the Receiver, the 
Air in the bladder ſuddenly expand. 
ing it ſelf, would forthwith be impe- 
tuouſly extruded by the water, though 
after ſome reciprocations it would 
float in its due pofition, till upon the 
return of a little outward air ( ſome- 
times as little as we could conveni- 
ently let in ) it would immediately 
ſubſide. 

But this is not ſo neceffary to be 
inſiſted on, as 'cis to take notice, that 
I foreſaw it may be objetted, that the 
aſcenſion of the weight was not efte- 
Red by the preſſure of the water, but 
by this, that Rarity and Levity being 
Qualities exceedingly of kinn , the 
great Rarefa&ion of the Air might |. 
proportionably increaſe the Levity of 
it, and conſequently enable it to per- 

form 


ome 
tobe carefully tied the neck of a (mall 
| -Bladder, whence the Air had been di- 


ligently qxpreels'd, ſo thar che Blad- 


| Levity of Bodies under water, x7 
| form much greater things than it 


cquld do before, = 
I will noc here diſpute, whether, 
generally ſpesking, a body raritied 
without heat,. would, in Vacuo, or in 
a fluid not heavier in ſpecte than the 
body when rarified, meerly by ſuch a 
greater diſtance of its parts as may 
ſuffice ro entitle it to rarefattion, be- 
come really: heavier or lighter than 
before, 1, will not (I fay ) diſcuſs 
chis:queſtion here, where it may ſerve 
my turn to ſartisfie the recited obje- 
ion by the following Experiment, 


” 0p.” 2 1 


"EXPER. 11, 

Bout the neck of a conveniently 
ſhap'd Viol capable ro hold 
few ounces. of water, I caus'd 


F 


3 der 


i9 Mew Exp. of the Poſ. or Rel.\ 
der, Being very limber of ir ſelf, and 
probably made more' fo, ag well 'ag 
more*inipetvioug ro: Air and 'Water, 
by-#h&/ fite'Oyt we had 'caugd-irro 
be tubb'd with, -lay upon the orifice 
ofthe Viol like a skin clapp/d'together 
witt-many folds and wrinkles.” 
'*'This done, -We'let down :the Viol 
into a"conyeniently ſhap'd Vellel full 
of water, andthe Viol;' being poyled 
before-hard! for that purpole ; ſunk 
perpendiculaity fn the liquor, till the | 
neck of" the Glafs was pirttyabove 
and partly beneath the furface'ofi che 
water : Then covering the external 
Glaſs with a large:Receiver,we caus'd 
the Air to be pymp'd ont, and as the 
Preſſure! of, hat as gradiilly whth- 
, drawn, the Air 'm the flbating? Viol 
;did little/by Irtle. part" in af 
Into the Bladder,” and*tinfolded' thie 
"winkles of ir; till at lengr#{ it*becartc 
fulf blown withoyr altring'the _ 
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ted poſture of the Glaſs ir lean'd 
upon. But'this great expanſion, be- 
ing made above the Water, and con- 
ſequently in a medium not heavier 
than the included Air, gave that high- 
ly rarified Air no ſuch increaſe of Le- 
vity, as enabled us toperceive, that it 
made ſo much as the neck of the Glaſs 
ariſe higher in the Water than it did 
before, Nor did we take notice, that 
the return of the Air into the Receiver, 
by reducing the Air in the Bladder to 


| its former unrarify'd eſtate, made the 


Glaſs fink deeper than before. Burt 
when the Experiment was tryed with 
the ſame Glaſs and Bladder at the 
bottom of the Water, then, upon the 
pumping out the Air, the Bladder be- 
ing dilated under water was after a 
while carried up to the top, and took 
up with 1t about eight or ten ounces, 
that had been, to clog it, faſten'd ro 


the bottom of the Viol. 
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E KPERLMEN'TS 
dbout the Preſſure, of the Air's 
|. Spring on. Bodies under, Wa 
” ter, $ ''L d f; | m3 V1;:51 


TW Do not think.it were difficult for | 

.-an intelligent peruſer of our 
- [Phyſico-Mechanical /;; Experi- 
- ments,to find there divers Phe- 
wmens, i whence: it: may: be deduc'd, 
thar Bddies under water, though kept 
by irhat- liquae ifrom che, mmediate 
contaft of the: Air, may. yet be ex- 
pos'd' ro its preſſure ( whether the 
Air /a&-aschaving: a Weight ior. as a 
Spring.) Bur becauſe vet, only;.the 
Vulgar; worn have been 
ſorÞbng:and 'gederally poſſels'd, with 
an opinion, thata fluid ſoliyle heavy 


$oib..: as 


2 New Exp. about the Pref, ofthe | 
as the Air, cannot by irs weight a&jjr 
upon a liquor, that's, like water, bulk he 
for bulk -a thouſand times heavige ji 
than it : And becauſe alſoir ſeems ya ſie 
more ſtrange, that.a liccle Air, per. jp 
not. amounting to a '{cruple or} 

FRin ng 1m weight, Jour in-it'o6rdi-|| 
nary ſtate of Laxity at conſiderably ſl 
n Bodies, which, being cover'dp 
with water, ſeem-by the interpoſirigh he: 
of that liquor to be:fenced fromithe[t 
incumbent Air; it may be worth whle{e 
to add three or four Hydroſtatic 
pn , to confirm a Truth: that 
few are yet acquainted with; 
and add'to the proots, already given 
of — of che'Spring of the Air, 
ſome of the operations we have dif 
covered if to have _p_ Bodies plac'd 

under water, - 

Thereare two: ſorts of Teyala, chat 
I ſhall imploy to: ſhew, that a ſmall 

quantity of incloſed Air may: by its 
preſTure 


e | Airs SpringonB. under water, . 3 
t aQ{refſure ( which in our caſes muſt de. 
bulk hend upon its Spring ) have a con- 
vice j(derable operation upon bodies un« 
s ya (der water, notwithſtanding the inter= 
per- ſpbſition of that liquor, 

e or} For, this prefſure we ſpeak of, may 
rdi-(e manifeſted , in the firſt place by 
ably ſybat ir direaly and poſitively opes 
er'{ {ates upon bodies covered with wa- 
ey: And in the next place, by the 
things that regularly enſue upon the 
le Iremoval of the inclos'd Air, or the 


walening of its Spring. 
That - (—_— - _ 4 A —— 
th; 
ven EXPER, I, 


begin with the former way 
' of ſhewing the prefſure of the 
Air, 1 thought ir ſufficient,, in regard 
hat |of the Tryals to bereferr'd to the ſe- 
rall [cond way, to make the following Ex- 


its ment, 
E We 


_ 


- 4 NemErxp about the Preſofthe | 
 Wectook: a #9 vare Glaſs-Yioh | to 
guels!d-20 be capable of, holdang be- ab 
' tweemhialfa pint andia. pint of Waigt; lol 
' the neck'of; this: we:liited: on caretully |no 
and ſtrongly ( for ele it would; kay a 
been budy'd; up )...over the orifice offin 
the (ondl} pipe,>ar which the Air pal: 
(es in dur Engine out af the ,Rgcelye up 
into the Pump ; Theniwhelming ayer [in 
this 'glaſs2ai great Receiver, we lugedſic 
wt: At I Re the, \kngine ( that it} 
migho as:well keep: iin; the. Water: a5 " 
keep out the Air ); and at - theiop|re 
poured in as much warer as ſufficed [in 
to inviron the internal Receiver (if |ye 
I may ſo call jt:); ang cover it toa 
pretty height, This done, we _ 
cloſed with a: turmng dey the 
the grcavRecgiver,, a which che 
Ger had been. poured | un, ' that n9;Air {AN 
mi; 6 get hy. orows hat way And | 
lafflywe began co/pamp out. #lig-AY 


contain 'd in the internal Receiver; ni 
: co 


7 

il, tothe crid that that Airy, 'whielvby the: 
be» bbove-mention'd pipe had Commii:: : 
wt; ſnication with the External Air, might: 
wllyjno longer by its preſſure affiſt the 
iave ſolaſs to refiſt the preflure,-which-the 
x offincumbent and inclos'd Airy by ver- 


pal-]tve of irs Spring; conſtantly exerciſes 
1y&@[upon the ſubjacent water, and by its 


ayer ntervention' upon the fid os 4b 
ted tor of the internal Receiver, i! i 


an it 
k;45 
Op 
] 


; | not how many pieces. And 


+ And'as we expeted: not, that this: 
glaſs by 1ts own fingle fotee ſhould 
refilt the prefſure of the Air inelos'd 


ced|in the upper part of the' great Recei-- 


yer notwithſtanding the interpoſition 
of the water ; ſo the eventfully juſti- 
hed” our conje&ure : For at the firſt 
exuction, which could-nort 'be ſup- 
pos'd:to haveiwell empried the inter- 
nal-plaſs, this veſſel was, by the preſ- 
fure of the -fuperior Air upon the cir- 
cumſtant water, 'broken-into-F know 
the ſame 
Experi- 


/ ka - 
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inkent,chough with a/litele-flows 

hay 'Was repeated with a ſtron- 
gr incl als El 499 #64341 big 
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#- V 191600 
Proceed news faconch wayof 
manifeſting the prefſure . of. :in. 


os'd Air upoiv'Bodjes under watery 


which is by Gaving the Phenoineng, 


exhibited by thoſe "Bodies upon he 
removal . or lefſening of - _ pan 


. ſure, 


Having ſqueez'd out of a ned 
rately fized Bladder the! greateſt part 


of its Air, we tied the neck of it very 


cloſe, and then faſtning roit a compes 
tent weight, we plac'd it arthe bot- 


tom, of the talleſt and largeſt glaſs we |; 


cauld cover with our great Receiver, 


_ © fo, though the: incumbent Air | 


Were 


| | 
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yere pump'd out, none of the Water 
might be pump'd out with it , bur 
ſtill retain the ſame height above the 


{Bladder. Having then poured upon 


the Bladder as much Water as would 
ſwim a great way. above the upper 


[part of ir, we cover'd this glaſs of 


Water with a great Receiver, which | 
being carefully cemented on to the 


Engine, the Pump was ſet a-work, 


and as the Air, which by its Spring 
preſs*d upon the ſurtace of the inclu- 
ded Water, was by degrees pump'd 
out, ſo the Air that was impriſor'd 
In the Bladder, did gradually expand 
it ſelf ar the botrom of the Water, as 
if no ſuch liquor had interpos'd be- 
tween them otherwiſe than by 1ts 
weight, upon whoſe account it muſt 
be allowed to give ſome litcle impe- 
diment to the expanſion of the Blad- 
der in proportion to the height it had 


above It. | | 
M The 


8 DMAew Exp. about the. Pref. of the 


The Event of our Experiment was 
ſuch as was expetted, namely that |; 
the immers'd:; Bladder-was at. length !'þ 
tull blown, by the dilatation of the |: 
Air, -inclos'd in it; and. by 1ts.intu- |- 
| melcence made 2 confiderable part .of | 

the Water run over by-the fides. of the | 
glaſs, rhat »before , contained 1t./all, |. 
And when accels was gl1ven again'to | 
the external Air, the internal . belug w 
compreſied , the - Bladder ,was pre- 
_ y reduc'dro its wrinkled ſtate, 


—_— 


——— 


EXPER. 111, 


E took a ſmall but fine Blad- 
der, whoſe neck was ſtrong- 

ly tied up, when it was, by guels, 4 
bout halt tull of Air : This we put 
into a ſhort brals Cylinder, the lower ; 
_ of whole baſes was clos'd with 2 
Braſs- | 


Air's Spring on B, under water, . 9 


Braſs-plate, and the other left open ; 
this open orifice we afterwards ſtop'd, 


'bur nor exatly, with a Cylindrical 
'plugg, that was ſomewhat leſs wide 
ithan it, and was by a rim at-the top 
hinder'd' from reaching too deep into 
"the cavity of the Cylinder ,- that it 
might not do miſchief to the Bladder 
"that lay there beneath it ; upon. chis 


'plugg we plac'd an almoſt Conically 


ap*d'werght of Lead, and this pile 
of ſeveral *fhings being ſo plac'd up- 
on our Engine, that we could cover 
It wit a great Receiver, we care- 
tally cemented on this vellel, and at 
the top of It poured in ſo much water 
as would ſerve to fill the vacant part 
of the braſs Cylinder, and rhe cavity 
of the Engine to ſuch a heighr, rhac 
it cover*d all the leaden we'ght, which 


was ſeveral inches high, excepta rim 


which was faſtned to the top of it for 


the convenienter removing of 1t. 
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All this being done:the Pump was 
ſet &-work, and long before. we had 
exhaulted the Air of the- Receiver, 
that which was inclof#d inthe Jank 
| bladder -had by degrees diſplay'd fo 
vigorous a ſpring, chat it had heay'd 
up the weight chat [ay upoh It:to a 


notabie height, and: kept it rheretull 


the Air was let: in from without' to 
afliſt irs being depreſs'd by the leaden 
weight, which: amounted to-no, leſs 
than about 28, pound. | 


- 
- 6 i/ 
—_—_. WOW | £< a FX 1 


EXPER. 1Y; 


Here remain'd yet. one tryal to 
be made, which in cafe it ſhould 
ſucceed , ſeem'd likely ro appear as 
great an ' evidence of the force of the 


Air's Spring upon bodies under wa- : 
rer, as could be reaſonably defired | 
of | 


EE 2.04 $A 4s Mm 
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Air's Spring on B, under water, 11 
of us z it having been look'd upon 
by many Virtuoſt. as the confiderableſt 
inſtahce of the force of the Air's 
Spring even when no water interven'd 
in the tryal. 


- To farisfie therefore our curioſity, 
we took a copper Vellel of a Cylin. 
drical ſhape, and a conſiderable 


height ; into this, being firit almoſt 


filled with water ,. we put a ſquare 


Glafs-Vial capable by gnels to hold 
nine or ten ounces of water, and ex- 
attly ſtop'd wich a cork and a cloſe 
Cement ; this Vial by a comperenr 
weight was detain'd ar the bottom of 
the water, from whoſe upper ſurface 
tt was conſiderably diſtant :; then the 
Copper Vellcl being plac'd upon the 
Engine, and included in a great Re- 
celver well cemented on, the Air was 
by degrees pump'd out, but before 
it was quite exhauſted, the Glaſs at 
the bottom of the water was, by the 


M 3 ſpring 


nm 
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ſpring of the Air included in. it, -burlt 
into many . pieces, not without great 
noiſe, and a kind of ſmoak or miſt 


chat appear'd above the ſurface of the 


Wartſer. 


Another Glaſt, 3 of the ſame ſort had 
ben broken after the ſame manner. 


in another Veſſel ;. bur having aftord- 
ed us no particular Phenomenon, | 
barely mention it, to: thew that-we 
made more than one rtryal. of' this 
ime.” rr Frory | 

| The conſequence that will natu- 
rally reſult from the three laſt Expe- 
riments, 1s this, that fince barely up- 
on the withdrawing of the preſſure of 
the included Air ( which was per- 
haps bur very lictle in quantity,) the 
Air reſiding in the immers'd bodies, 
did, by vercue of its Spring, expand 
1t ſelf ſo forcibly as we: have recited, 
and perform notable things, the Air 
above the Water muſt have exercis'd 

| K 


Air's Spring on B. under water, +2 


a'very powertul preſſure upon the 


ſurface of it, ſince, ( ſetcing alide rhe 
weight of the warer, of {mall momenc 
in our tryals,) 1t maſt have been ac 
lat #quivalent to ( and probably 
much exceeded ) that force of the 
immer-'d Air, whoſe exerciſe it was 
able torally ro hinder. 

. And from hence? it may be ealily 
deduc'd, that the wejghr of che Ar. 
moſphere ats upon bodies under 
water, notwithſtanding rhac the inter- 
pos'd liquor 18 by valt odds heavier 
in Fpecie than Air ; tor, v.e have jut 
now prov'd the prefſure of inclos'a 
Air, (which conlilts in its Spring,) 
upon bodies under water ; and 'ris 
manifeſt, thar the ſtrength of the 
Spring of this inferiour Air, we make 
our tryals with, is caug'd by rhe 
weight of the ſuperiour Air, which 


| bends and compreſſes thole licile Ae. 
| real ſpringy particles, whereof our 
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Air confiſts ; ſorhat the weighrof the. 
Atmoſphere being zquivalent to-the 
Spring of rhe inferiour Air, { forelſe; 
it could not comprels ic agmuchas 
it does,) mult lean upon the furtace' 
of the ſubjacenc 'water, with a force 
#quivalenc cothe ſpring: of that pate 
of it that ls cOnmguous to the Was: 
ter. 

- This Experiment ings, mro my 
mind another that I oncegmade; which 
chough nor properly Hydroſtatical; 
yer relating to polirive Leviry, \may 
perhaps be not uſeleſly added on this 
occalion ; wherefore I ſhall here ſub- 
joyn a cranſeript of the Phenomenon, 
that belongs to our preſent purpole, 
as 'tis regiſtred ſoon after the Expe- 
riment was made. 

To examine by a viſible Expe- 
riment the common doftrine, that a 
po of Air, by being much di- 
ated , rarified or expanded , does 


acquire | 


Air's Spring on B. under water, 15 
acquire/.a;'new and - proportionable 


degree: of Potitive. Levity, 1 devis'd 
10 Pur im prattice the-following way : 


::We+toak a bladder of a moderate 
fize, that was very: fine and: limbgr, 
that ir might be che /[1ghter,and more 
afily  diſtended.: -' The mo!t-part of 
the Aip' being {queez'd out of che 
Bladder, the neck of it was tied up 
very cloſe, chat no air might get out 
of it, nor: any '( external ) get into 
ic, This 1imber Bladder was hung at 
ane of the Scales of 'a-Bail1nce, whoſe 
Beam had been purpolcly made more 
than'ordinarily thorc, chat the inſtru- 
ment,(which yet was ticklith enough) 
might be ſuſpended, and capable of 
playing in the cavity of a great Re- 
ceiver, into which we conveyed i It, ha- 


ving firlt carefully co nterpoy (ed the 
Bladder with a metalitine weight put 


| into the oppoſite {cale, 


This done , the Air was pump'd 
OUT, 
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out, and as that was withdrawn, the 
Bladder was more and more expanded 


by the Spring of the internal Air, till |: 


at length, when the Receiver was 
well exhauſted, ic appear'd to be quite 
full, Notwithſtanding which great 
dilatation-of the included Air, 1t did 


not appear by the depreſſion of the | 
oppoſite ſcale, to.be grown maniteſt- | 


ly lighter than it was at firſt, And 
the Bladder ſecm'd allo to retain the 
ſame weight, after it had, by the Air 
that was let into the Receiver, been 
compreſſed into its former wrinkled 
ſtate. ] | 
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\JF%NPERIMENTS 


+ |[4bout the differing Preſſure of 
Heavy Solids and Fluids. 


Y | CAlace not only in vulgar Spetta- 
F tors of Phyſico-Mechanical 


Experiments, but even among 
ſome Learned men it has 
7", | prov'd a great impediment to mens 
freely acquieſcing in the dodrine 
* | founded on thoſe Phenomena, thar if 
the Armoſphere could really exerciſe 
ſo great a preſſure as we aſcribe to 
It, it would unavoidably oppreſs and 
cruſh all the bodies expos xy ro it, and 

conſequently neither other Animals, 

nor Men would be able to moye under 
| ſo great a load, or ſubfiſt in ſpite of 
| fo forcible a compreſlion, 


This 


| 
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This I readily grant to be a plau. tet 
fible Obje&ion;, but T- ſuppoſe” the|-Þ 
force of it will be taken away by the|4a 
tollowing - conſiderations put *toge. |49 
cher, Ol 

And firft.che power of preflingy tir [Fl 
we atcrib2 to the Air; is not a*thing|| 
deduced, as too many other conſe { 
quences in Phyick 'are, from doubt- |-# 
ful ſuppoſicions orbare Hypotheſes. bin 9 
from: real and '{enlible kxperiments, by 
And thereture fincewe have cleaf and | 
poſitive proofs of che Preffure of the | * 
Air,: though we could: not explain | " 
how Men and other Animals are not | © 
defroyed by it ; yet we ought rather 
ro adryowledge our 1gnorance in a | © 
doubrtul problem., than deny what 

| 
| 


exprience maniteſts ro be a Truth: 
As is generally praQtiſed in treating ' 
of the Atrraftive and other ponere® of 
the Loaditone, which are freely ac 
knowledged even by choſe thar con- 


fels | 


| 


a 
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'|feſs themſelves unable to explicate 
them; though, it experience did not 
latisfic us of them, they wereyliable 


| xo divers more conſiderable objecti- 


ons, thanany that is urg'd againſt che 
Pretlure of the Air, 

Secondly, but though it be not ab- 
ſolutely | neceſſary chat we ſhould 
anſwer. the above-recired Objection 
.atherwiſe, than by thus declaring that 
the.Spring of the Air is not to be re- 
jected for it; yet we will endeavour 
very, much to  leflen i It, 1f not quite re- 
move the difficulty, before we put an 
end to the diſcourle. 

I. conſider then thirdly , that they 
that urge the lately mention'd Obje- 
ion againſt the great Prefſure of che 
Air, ſeem not to be aware, that we 


were conceived and born in places 


' expoſed to the preſſure of the At- 
| moſphere, and therefore how great 
| ſoever that preſfure appear to be, it 


ouzht 
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ought not to cruſh us now, ſince whet, | 
ve were but embryos or newborn |' 
Babes, and conſequently very muck }' 
more weak and tender than we noy 
are, we wereable to refiſt it, and not |. 
only live, but grow in all dimenſions |: 
in {pice of 1:, 
If there were any place about the 
Moon, or ſome other of the Celeſtial 
Globes, that ſome Learned men fancy 
ro be inhabited, that has no Atmo- 
tphere, or equivalent Fluid about it; 
ard where yer men could be generated 
a-new, if one of thoſe men ſhould be 
ſuppoled to be tranſported thence,and 
ler down upon our Earth, there might 
be made an Experiment fitted for our 
£ontroverſie, In rhe mean time [ 
doubt, that fince Nature 18 not obſer- 
ved to make things ſuperijuouſly 
ſtrong, ſuch a humane body being | 
not made to refiſt any weight or prel- 
ſure cf Air, would be of {o _— 
- an 


> 
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| oz Cate! Solids and Fluids, : 
vheti and.compre elliblea make,that i it would 
born | #4{ily; be \cruſhed inwards by our Ar- 
wack [ nolpbeicl preſſure. . And though 
noy | 6+ cannot. give an inſtance of this 
[0 yer we make tryals ſomewhar 

Ions DON0B9ps $'to Fl. mn Our Pneumarical 
Engine, For when we place water 

the | 48 aur. Receiyer, , and. pump out the 
tial | Ain ghar 025; abgye. ic, there will, be 


acy | a mulcicud of bubles, ſo 
= whic when the fir 7 15 coll 
it; = 'N, pil, LE: a ſtrang e an 
ed ( | he Bibles 
be i mo the Air cannot 
ad upon them, theſe dimenſions 
he wy to, them, that if che Re- 


ur i 5 pra os'd not to leak, "nor 
rien 


1 ar accidents to inter- 
- | vene, ould ( for ought” we 


ly know, ). ll a good Highs - ſince 1 
| hayeellewhere thewn, that che Spring 
of highly dilated Air did continue 


for ny months 4 and a bladder 
1 LY would 
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would for no leſs time continue tom. 
and filled in our Facuum by. a. little | 


Air that was leff in it, when the am-| 
bient air began ro he withdrawn from | 


it, And'yet the large bubles above: 


3 mentioned, when once the ourward | 


«GJ WH 


air is ſuffered ro.come inupon them, 


are thereby ſo violently comprels'd, b. 


that in a.trice they ſhrink into dimen. 
ſions, too ſmall ro keep them ſo much” 
As vibþle; and if I —_ have ſucceed- 
ed. in my Attempt of producing ſuch 
liying Bodies as I cadeavonr'd. 'd (but 
did. not expea) in our Vacuum, 1 
ſuppoſe the ſucceſs would have con- 
firmed what I have been ſaying, 
Fourthly ; but you will rell me, | 
that {a great a weight and preſſure, as 
1 aſſign the. Armoſphere, muſt needs 
make a man feel pain,, and, if Lal 
otherwiſe Eg ſome of the 


muſt at leaſt pow the whole y 442 
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ooh * .,; Butfirſt, being accuſtonrd to. the 
ttle prefſure from our very birth, and 
or " even before it, ſo carly and long an 
rm!” accuſtomance hinders us from caking 


ove' aotice of it ; thoſe preſlures only be- 


rard | ing ſenſible to us, that are made ſo 
M1. by ſome additional cauſe, which by 
$d,] making a new impreſlion excites us to 
el | take notice of. it, So we are not ſen- 
uch } Gble of the weight of the cloths we 
ed- 1 are accultom'd to wear ; and ſo a 
uch, healchy man is not ſenſible of the heat 
but | in his hearc becauſe "ris conſtant 


ww 
— 


' there, and the ſentient parts of the 
heart have been ſtill us'd to it, where- 
as that heat often-times has been very 

_ conſiderable; and when in living diſ- 

ſe&ions a man puts his finger into 

the heart of an Animal, which pro- 
bably has a fainter , or at leaſt no 
ſtronger degree of heat than a hus- 

LE he will feel in his fingers, 

accuſtom'd to.the Air, a maniteſt de- 
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gree of heat, if they be but in' their 


uſual rempcr. 2. 1 have elſewhere 


pore by Experiments,- that a cu- 


ick-inch of Air, for inſtance, has 


as ſtrong a ſpring as ſuffices to enable 
ic ro refiſt the weight of the whole Ar. 


moſphere, as far :s it is expoſed there. 
unto ; forelſe it would be more com- 


-preſs'd than de faflo it is, And 3, 

have alſo ſhewn, hat a very little 
portion of Air, though it will much 
ſooner looſe its ſpring by- expanſion 
than a gre-ter, yer *cwill refiſt further 
comprefſion as much- as a greater; 
And - 4. I have alſo ſhewn, that in 
the pores of the parts of Animals, 
whether fluid or confiſtent, as in their 
Blood,Galls,Urines,Hearts, Livers,g(9c. 
there are included a multitude of Ae- 
real corpuſcles, as may appear by 
the numerous bubles afforded by ſuch 


Liquors, and the ſwelling or expan- | 


tion of the conſiſtent parts in our ex- 


| hauſted 
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' hauſted Receiver. $5. To this we. 


may add , that, beſides the Bones, 


{ whole folidicy is not queſtioned, a 


much greater part of the humane bo- 
dy than is wonr-to be imagined, does 
really conſiſt of Membranes and Fi- 
bers, and the coalitions and contex- 


| tures of theſe ; and that theſe ſub- 


ſtances are by the Providence of the 
moſt wiſe Author of Things made of 


a much cloſer and ſtronger Texture, 


- than thaſe, that have not cried, will 


be apt ro think ; as 1 could make pro- 
bable by che. great force that Blad- 
ders will endure, and the very great 


weight char Tendons of no great 
thickneſs will lift up or ſutain, and 


by other things that I ſhall not now 
infiſt on. | Laſtly , There is, a far 
greater difference, than men are wont 
to ſuſpet, between the cttects of the 
Prefſures made upon Bodies by- in- 
cumbent or ocherwiſe applicd ſolid 

N 3 welghts, 
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weights, and thoſe that they ſuffer! _ 


from heavy- but every way ambient: 


fluids ;' as will appear by the Expes 
riments to be mention'd: by and-. 


by = 
_ _ - From theparticulars contained in 
theſe confiderations,, we' may be af= 


ſiſted to ſhew, why 'ris not necellary,, | 


that the preſſure of the Atmoſphere, 
though as great as we ſuppoſe itz 
(hould oppreſs and cruth the bodies, 
of men that'live under it; for, the 
ſolidity of the bones and the ſtrong 
Texrure of the membranes and ft- 
bres, and the 'fpring of the Aereal 
particles; that abound in the ſofter 
as well as in the fluid parts of bodies, 
1s equivalent to the preſſure of as 
much of the Atmoſphere, as.can exer- 
cife irs preſſure againſt them, and 
makes the frame of a humane body ſo 
firm, that it may well refift the prel- 
ſure of the outward Air, without ha. 

ving 
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ving any- part viclently difiocated; 
whilit the external preſfure is exer- 
| ciſed but by the Air, which being but 
an invironing fluid, preffes it equal- 
ly (as to ſenſe ) on every fide. And 


| becauſe our bodies have been pro- 
| daced in the Atmoſphere, and from 
1 our very birth expoſed, without in- 


termiſtion, to the preſſure of it.; our 
continual accuſtomance ro chis preſ- 
ſure, and the firmneſs of their {tru- 
ure, keep us from being ſenſible of 
the weight or preſſure. And that ir 
was. not impertinent for me'to men- 
tion the firmneſs of the frame of our 
bodies on this occaſion, I ſhall ma- 
nifeſt by an inſtance, that will upon 


|. 2nother - account alſo be proper for 
| this place. 


We know, that multitudes of men 
have had. occafion to paſs oves high 
mountains 3 and, beſides that I have 


been my ſelf upon the Alps and 


N 4 Apennines, 
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Apennines, | I have enquired-of Tray 
vellers, that have vificted the Afian' 
and American Mquntains,. and ſame 
that have been upon the rop" of the: 
Pick of Zenerif it:{elf: But though di- 


vers of them took notice of a great: 


difference in the Air at the top and. 
bottom as to ſome other Quality, as 
coldneſ(s and: thinneſs ; yer Þ never 
met with; nor heard of any, that rook: 


noticeot a difference as to the Weight 


af Ajr he ſuſtained, or tharcomplain-' 


ed, that when he was come' down to 
the foot of the Mountain, he felr any 
greater compreſſion trom the Air than 
at the top. And yet the Experiments 
made as. well: by others as by our 
ſelves, ſufficiencly witneſs,: than on 
more elevated parts of the Earth, 
which have a leſs height of the Atmo- 
ſphere incumbent on them,the weight 
and preſſure of the Air 1s not ſo great 
3s below, And on very high Moun- 

Frans 
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[tains, 'tis not unlikely that this dif 
Terence may be very confiderable, 


fince, 'when the 7orracellian Experi- 
ment. was made near Clermont in 
France,upon thePuy deDomme,(which 


{is-none of the higheſt mountains in 


# [the world, being found by the inge- 


nious makers of that obſervation to be 


{bur about 500 Fathoms,) theyAound 


the difference of the Mercury at the 
top' and ' bottom! to amount to about 


three inches: And conſequeatly, if 


the tryal had been made with Water 
inſtead of Quickſilver, the difference 
would have been about three foot and 
2 half in the perpendicular heizhc of 


| the Water, © And *cis very probable, 
| that in much higher Mountains, the 
| difference of the Mercurial Cylinders 


height at Fe top and bottom may be 
much preater'; and at the bottom of 
ſome very deep Well or Mineral 
groove, which may without improba. 
bility 
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bility be ſuppoſed to; be placed at or þ® 

near the foot of -one of theſe Mouns ÞÞ 
tains, if we' conceive. the Baroſcops 'þ 
to be let 'down, the. variation. of Þi 
the height of the Mercurial Cylinder | 


may be yet much more conſiderable; 


and yet, we find not that the diggers | 


in the deepeft Mines, in mountaj.' þ 


nous Countries, are ſenſible of being 
lean'd on or compretfs'd by any unu-! 


ſual weight, But noc here to build 


on any thing but matter of fa&, it 
appaars by the newly named obſerva- 


tion, that, when a-man was at the bots 


tom of the hill, he had as much greater 
weight of Air leaning upon his head 
tas he had at the top, as was equal 
to the height of an imaginary. veſſel 
full of water, which having his: head. 
for bafis, were three fond a half 
high:. which 1s fo. conſiderable 2 
weight as could not but have been, 
not only ſenſible , but very trouble- 

ſome 
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- or me and uneafie to ſupport. And. 
In har has been faid of the gravity.of a 
ps il of watef, that leaned on his head, | 
of þ ay be proportionably appli'd to his: 
ley Shoulders, Arms, (yc. - |; - 
e; | Re I think I may, infer, that 
rs Fe reaſon, why ſuch a-weight was not 
i. felr by the man it comprels'd,was not; 
at the Air, that preiled him, was 
conſiderable, but that the preſſure 
þas-exerciſed after che uniform man- 
of fluid Bodies. | 
And this may ſuffice " ſhew chat 
[there 1s no necellity that the comprel.. 
fon of the Atmoſphere ſhould make ic 
mpoſſible co live in it. But becaule 
on _ 'd, that thoſe. that. dive to 
depths under water, are not op. 
| felled 1b the great welght of the in- 
cambent water ,: and the cauſe - of 
this ſtrange Phenomenon is not ſoca- 
fie to be affigned; and therefore lag 
been made one of the two grand argu- 
ments 
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ments;” whereon the 'non-gravitation 
of water'in./wates, and air in air has' 


been, and ſtill remains , founded : I} 


ſhall here offer fomething ex abun-. 


danti towards the ſolution of that'no-'| 


ble and difficule Problem. 

' And'firſt, that what is obſerv'd by 
the Divers, does not evince that water 
wk have elſewhere * prov'd by. 

ſuch reaſons and Experis 
ments as had the good fortune to con-' 
vince eminently learned men , that 
were {ufficiently prepolleſs'd with the 
vulgar opifiion : And in the ſame 
Treatiſe 1 have-given a clear account, 
why a Bucket full of water is not 
felr conſiderably heavy , whilſt 'tis 
under water, in compariſon of what 
'tis whilſt "ris drawn. up into the Air; 
which is the other Phenomenon that 
I treſhly intimated the common Opt- 
nion to be founded on. 
Nexr, 


does not weigh in water, 1] 


| be prefſſ 
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Next, 1 donot think it ſtrange, that 


;[that follows not which 'ris objefted 
jſhould follow from our Hypotheſis ; 
{namely, that a Diver: ſhould be vio=- 
[ently depreſs'd to the bottom of the 


water, by the weight of ſo great a 


]Pillar of the Sea. as is plac'd perpen- 


dicularly over his body, © For if we 
imagine a planeſoro cut the Sea-wa- 


|ter, as to paſs by the Divers body ; 
[then as that part of the plane,on which 


his body leans, will be preſs'd by Ir, 
together with the water that 1s per- 
pendicularly incumbent on it ; Ball 
the other parts of the ſame plane wall 
by equally tall Pillars of 
water perpendicularly incumbent on 


| them ; and conſequently, if the mans 


body were juſt equiponderant to an 
equal bulk of water, it-andthe water 
that leans on it would be ſuſtain'd by 
the preſſure of . the collateral water 
incumbent on the other parts of the 

| lame 
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ſame plane (as may be, MPR 
eaſily out bo\ bo wie o the ig p 
I have elſewhere {aid.*) Ou 8 
And therefore there is no reaſon, why | 
forcibly.depreſs'd: than ics depreflion |” 
is reſiſted; *Tis crue, that this body} 
will fink, bur that is becauſe *tis not | 
only, as ve-Jately ſuppas'd it, egui-| 2 
9m coanequal bulk of water, þ 
bur heavier chan thaz. : Bur then, ſince Þ 
the Water by its gravity and reſiſtance} ® 
takes off as much of the weight of the | 
Divers body, whilſt that-is 1ummers'd, | 
a8 2 quantity of water:.equal ro it | 
would weigh-in the Air, the ſubſiding | 
of the humane body by its own weight | 
ought to behut flow , becauſe rhat |. Y: 
being not. in ſpeciemuch heavier than | 
water, 1Ccanfinkburby virtue of the 
ſyrplufageof weighr-chat it has above | © 
water. And in eftet, i have been in- | © 
formed by Swimmers, that in the 5ca, ; 


whole 


pe 
a 
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| vhoſe waterby reaſon of the Saltneſs 
liea}is ſpecifically heavier than the com- 
"| mon: water, they could hardly dive 
hy | ' when they had a mind; the falt-water 
.did ſo much ſupport them. And 
having, becauſe I had no convenien- 
dj | {cies ro make tryals upon the parts of 
or "humane bodies,  examin'd the weight 
- | of parts of other Animals in Air 47 
\ | Water, 1 found the overplus of the 
: rg of the animal ſubſtances above 
| an.equal bulk of water to be but very 
1.1 And this may ſuffice to take 
| off the wonder, why, though water be 
- | admitted to gravitate in water, yet 
"Divers: are not depreſs'd by that 
which leans upon them ; the endea- 
ar | Your , they uſe to keep themſelyes 
an | from finking by ſtriking the refiſting 
he | Water with their arms and legs, cafily 
ve , compenſating their weak tendency 
n- | downwards, which the ſmall ſurplu- 
a, | fageof gravity above-mentioned gives 
ſe | them. | But 
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” it ſeems ; to. me far more diffi. 
cult 


tace of the Sea, are not cruſh'd in- 


'wards, eſpectally in: their cheſts and | 


abdomens, or at leaſt ſo compreſs'd 
as to endure a very great pain, 

Ta clear up or leflen this difficulty, 
 Thaverwothings to offer. 


| 1: I confeſs, that I am not intirely 
fatisfied about the matter of fat ; for- 


1 do not yet know, whether it fares a. 


like wich the. Divers at all depths un- 
der water ; for, according to the, an- 
ſwers I; obtain'd from perſons: that 
had been one of them at the Coral- 


- fiſhing inthe Streights, and the other 
at the Pearl-fiſhing near Mazar, Ido | 


not find that the Diyers are wont to 
deſcend to the greatelt- depths of the 


Sea, which if they did perhaps they | 


would find. a notable difference, 
And in ſmall, or but moderate 
depths 


orendera reaſon, why thoſe that 
are, a hundred foot beneath the ſur. } 
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depths, thoſe that dive without En- 
gines uſually make ſuch haſte, or are 


[7 fo confounded, or have their minds 


ſo intent u»0n their work, that chey 


| take not notice 'of ſuch leffer altera- 


tons, as elſe they might obſerve; 
eſpecially they being perſons void” 'of 
curiofity 'and sk1ll co make ſuch ob- 


{ ſervations; ' Which 1 the rather men- 


tion; | becauſe - having- met with 
Learned 'Phyfician, that living by the 


| 3a-fide in; a hot chmate, delighted 


timſelt much in diving ; and inqut- 
ring of him' whether he felt no cor- 
preſſion , when he patſed our of the 
Air into the Water, he anſwered me; 


| thar when he'div'd nimbly as others 


uſe ro-do, 'heitook not norice of it; 
but when' he-let himſelf fink leiſurely 


— 


into the water, he was ſenfible of an 
unuſual : prefſure againſt his thorax, 

which he ſeveral times obſerved. 
A man that gets his living by 
O fetching 
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ferching up. goods out of wrackd 
Ships , complain'd- to. me, that if 


with his diving Bell he went very 


deep into the Sea, and made ſome 
ſtay there, he found himſelf much 
incommodated ; which though he im- 

puced.tothe coldneſs.of the water, yer 
by.che ſymptoms he related I was in- 
clin'd to {uſpet, that the preſſure of 
it upon the Genus Nervoſum. might 
have. an intereſt in the troubleſome 
etied. And. 1 have been afſured by 


an eminent Virtuoſo ,of My acquain-% 


tance, that he. was lately informed by 


2;ipecdon, whole -profeliion it 1s to | 


. chinp things from the botrom of 
the. Sea by the help of a diving Bell, 

taft ſeveral times when he deſcended 
to a great deprh under che! ſurface of 
the water, he was ſocomprels'd by it, 
that. the blood was {queez'd out at his 
Noſe and Eyes ; which Relation ſeems 
tofavour ' our, conjecture, and: would 
nag (3 much 


—_— 
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much more<onfirm ir, if I.were ſure, 
chat the effe& was no way caus'd-by 


[ {ome fermentation or other commo- 


tion in- the blood' it ſelf, occafioned: 
by the great dentity or- other altera-: 
tions of the:Airthe breath'd,in and ont, 
or by ſome other operation of the am. 
bient” Medium diftifiguthable . from 
the compreffion of the' water, 'though 
perhaps conjayn/diwithiit,- > 
And on this occaſion I remember, 
that | queſtioning: an- Ingeneer,, who 
had made ufe of 'an Engine to'.go un-, 
der warer ; quite: diftering'-from the 
Diving-bell'; he anfwer'd me, that 
when he came to a confiderable depth, 
he found the preſſure ſo great againſt 
the Leathern caſe, wherein he de- 
ſcended, and by that- means againſt 
his belly and thorax , that he feared it 
would have ſpoiled him, which for- 
ced him to make haſte up again. But 


| this obſeryation, to have much built 


O 2 upon 
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upon It, ſhould be further inquired 
Into; | 

Theſe: things, and not theſe only, 
make me wiſh, that what is felt by 
choſe that dive to great depths, and 
ſtay atthem, might be more heedfully 
oblery'd by intelligent men, that be- 
ing; fully. inform'd what is true in 
point of fat, we may the better and 
more cheartully -indagate the rea- 
ſons. 

« In the mean while, taking things 
as they are thought to appear, I ſhall 
propoſe two things towards the ſolu- 
tion of our difficulty;namely the Firm- 
neſs of the ſtruQure of a humane bo- 
dy.and the Uniformity of the preſſure 
made by fluids. 

Of che fir{t of theſe I ſhall add but 
[irttle to what has been already ſaid, 
where | ſpoke of the reſiſtance made 
by our bodies to the compreſſion of 
che Atmoſphere ; only ſhall here take 

notice, 
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notice, that whereas: the Membranes 
are very thin parts, -and -therefore 


ſeem unfit to make any great reſi- 
| ſtance; we have tried, that if a piece 


of fine Bladder were falten'd to the 
orifice of a Braſs-pipe of about an 
inch in_ Diameter, we could not by 
drawing the Air from beneath it, make 
the weight of the Atmoſphere break 
the bladder, though the weight were 
perhaps 2quivalent to an erected Cy- 
linder of water, of the widenels of the 
orifice and about 3o. foot high, and 
wee indeed ſuch, that dwers men, 
thar laid their hands on the orifice 
when the Air. was pump'd out from 
beneath, complain'd, that they were 
nor able to litt off their hands again 
till ſome of the Air was readmitted, 
But che main thing, I ſhall pro; ole 


towards the ſolving of che difficulty 


we are conſidering, is the Unitor- 
mity wherewich fluid bodies preſs 


O 3 upon 
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upon'the folid ones that are placed in 
them. | And becaule I remember not | 
to have met with Experiments pur- : 
poſely made ro ſhew, how this ſort 
of preſſure is more cafic to be refiſted 
than that of ſolids againſt folids',, 1 - 
ſhall ſubjoyn the following tryals. 


EXPER, 1, | 
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EXPER, I, 


N the ſhort Cylinder of Braſs a- 
bove-mentioned ' we put a fine 
Bladder tied {o cloſe at the neck, that 
none of the Air (whereof ir was about 
half full ) could probably get out. 
Which we did, to the end that the 
Hen-Egge, we wereto bed in ir, might 


he fofr, and have its ſides almoit 


cover'd with the limber and flaccid 
Bladder and contained Air : This 
done, we covered the remaining part 
of the Egg with another Bladder; that 
nothing that was hard might come 
to bear immediately upon the ſhell: 
then we put the wooden plugg into 
the Cylinder and a weight upon the 
plugg, which is to. be done very 
lowly and warily, left the quick 
deſcent of the weight ſhould makethe 
plugs break the Egg it leans on. 

O 4 Laſtly, 
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Laſtly, the Cylinder thus fitted, being 
cover'd with a'large Receiver , and 
the Air being drawn our, that air, 
which was: tied up in the Bladders, 
by degrees expanded ir {elf ſo ſtrong. 
ly, as to lift up the plugg and the 
incumbent weight to a pretty heigth, 
and keep 1t theretill the external Air 
was readmitted, 

Now fince 'twill be readily grant- 
ed, and appears by divers Experi- 
ments elſewhere related, that the Air 
in ſuch caſes expands It ſelf vigo. 
rouſly every way, it appears by the 
recited tryal, that it preſſed againſt 
the Egg with the ſame force, thar it 
preſs'd proportionably againſt the 
gps of the Plugg, and that force 
was more than {uthicient to lift up the 
weight, which ( together with the 
Plugg ) amounted to about thirty 
pound, and.yet rhe Egg being taken 
our appeared perfe&tly whole and no 


Va 
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3 | way harmed; whereas upon the ſame 
| | Egg -(1f I miſtake not ) or at leaſt 
, + another of the ſame kind, laying wa- 
, | rily a while after ſmall weights one 
upon another, the Egg was cruſh'd 

10 pieces by about- four pound 

weight. This Experiment , though 

it ſeem'd conſiderable to thoſe thar 

ſaw it, and may prevent an objeCti- 

on, for which reaſon I here mention 

it ; yet will appear in no way {trange 

to them that conſider, that the weighr 

of the Atmoſphere, which the k gg 

ſupported, before ir was pur into the 

| Cylinder, was more than equivalent 
| to ſuch a preſſure of the Air, as may 
ſuffice to life up the plugg : Where- 

| fore I thought fit ro make further try- 


| ent, 2 
' als ofadiftering nature, 


| E XP, [[T, We took a Glaſs-bu- 
ble of abour an inch and half in Dia- 
meter, which we cauted.to be blown 

at 


39 New Exp. about the differing 
at the flame of a Lamp, that ic might 
be far more thin andeafie to break, 


than the thinneſt -Vials that are wont | 


to be blown in the Glaſſer's Furaaces, 
This Buble we included between 
Bladders, as we did the Egg in the 
former Experiment ; and then having 
warily put the plugg into the Cylin- 


der, fo as it might preſs upon the | / 


Bladder chat inviron'd the Glaſs , we 
leiſurely pur the weights upon the 
Plugg , till they together with the 
Plugg amounted to Zo. pound or 
more,which being removed, the Plugg 
was taken out, and the Glaſs-buble, 
though it were extraordinarily thin, 
( pechaps no thinner than fine white 
Paper ) was taken out whole, 


E XP, IT. Butleſtthe areat re- 
fiſtance of fo thin a Glaſs ( which yer 
was not Hermetically ſealed ) ſhould 
be aſcribed tothe Sphericalne(s of its 


hgure 
- : 


. 
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figure, . we imploy'd,nſtead of it, the 
thell of an Egg, whence by a hole, 
made at One end of it, the Yolk and 


Whice had been taken our, This empty 


avd imperfealy cloſed ſhell we 
handled as we did the Glaſs-buble 
in the former Experiment ; and, not- 
withſtanding the great leaden weight, 
that leaned by the intervention of the 
plugg upon the ſoft body , that invi- 
roned it, Ir was taken out, not only 
uncruſhed together , bur, for ought 
we could perceive, without the leaſt 
crack, 


E X P. IV. Andro ſhew.that what 
we obſerved about the nature of the 
compreſſion of fluid bodies will hold 
as well in Water as Air, though it 
ſeemed difficult ro make the cryal wich 
the accommodations we then had, we 
thought upon the following Expe- 
dient, 

Into 
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Into a limber Bladder, almoſt full 


of water, we put a Hen-Egg, andrty- 
ing the: neck very ſtrait, that no- 


ching might ger in or our, we ſo plac'd' 


the Bladder in the Braſs-Cylinder, 
that the Egg might not be immediate. 
ly toyched by any thing that was 
hard ; then putting the Plugg into 


the Cylinder, we warily and leiſure- | 


ly heaped upon it flat-bottom'd 
weights of Lead conveniently ſhaped, 
eill chey amounted ( if both I and 
another miſremember not ) to about 
75 pound ; notwithſtanding all which 
the Egg was taken out ſound and un- 
crack'd, and probably might have 
ſupported a much greater preſſure, if 
we had been furniſhed with more 


weights of a commodious figure to - 


heap upon it. 
If we compare with this what was 


noted at the cloſe of the firſt Experi- 


ment, about the breaking of an Egg 
wil 


FA 
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with four pound weight, when no 
fluid body was interpoſed, it will be 


| obvious to conclude, how great a dif- 


ference there is between the refiſtance 
that a body may make to the preſſure 
of ſolid bodies, that bear hard againft 
ſome parts, and not againſt others ; 
and its refiſtance to'others that com- 


| preſs it uniformly or 1n all places a- 


like, For though ir be denied, and: 
that, I chink, upon very inſufficient 
grounds, that bodies under water are 
prefled by the incumbenc water, be-: 
cauſe, as 'tis pretended, the Elements 
gravitate not in- their proper place ; 
yet this objeftion cannot be-pretend- 
ed to take place in our laſt Expe- 


| riment, where the main thing that 
| leaned upon the water, which ſur- 


rounded the Egg, being not a Pillar 
of Homogeneous water, but a great 
and ſolid weight of Lead, the in- 
eluded Egg muſt by the —_— 

( 


of the water have been- compreſſed,” 
Nor. were Eggs the' only: hodies we 


endeavour'd to cruth after this man-' 


ner, the tryal' having been"alſo-made' 
up0h- a ſabſtance more: fofr and ofa 


very. irregularthape 


"To apply'this Ld to Divers, when 
they are ata moderate idepth under 
wacer'; 1t1{tms nor improbable; char 
the ſtrufture-of' their bodies thould 
be: robuſt: enough 'not'to be violated: 
by che prefſure'of rhe incumbent and. 


otherviiſe *ambient water; For--we' 
have ſeen by the former Experimen's, 
and eſpecially by the laſt recited, char 
a body, eafie to be broken iawards by 
an incumbent ſolid weight, will re- 
main intire 'and* unaltered in- pomt 
of figure, under a very much greater 
weightithat- compreſſes /it after the 
mannef 6f an ambient fluid. And 
though it would feem to many, that 
even 1 our ſuppoſition the Thorax, 


being 
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being, as they think it, a' kind of 
empty ſpace in the body, the ribs 
y and muſcles ought by the weight of 
| the waterto be cruſhed into the great 
cavity intercepted between- them ; 
yet 'It 1s to be conſidered on the other 
-\ | fide, that the Air contained in the 
- | cheſt, eſpecially when its Spring is 
: | increafed by thoſe accidental caues, 
| | that may take place' when men are 
| 


ee IE 


deep under water, patticularly the 
przternatural :heat, «which the want: 
of the uſual veſpirarion 1s apt'to pro- 
duce, will very much help the cheſt 
to:refiſt che preſſure, as they will ea- 
fily grant, that thave tryed' the reſi- 
ſtance, that: Air makes, to be-confide- 
rably compreſſed under water , the 
difficulty of farcher comprefling 1 
ſtill. encreafing, as in 'Springs' It 
ought to do, the more it is comprel- 
ſed. And 1 further obſerve, that 
che ftructure of che Thorax is much 


more 


_ en re ts . - 5 


36 ANew Exp. about the differing 


more firm than men are wont to ſup. 


pole; as appears by the very great 
folid weights, that ſome men do, for. 4 


gain, or toſhey their ſtrength, ſuffer 
to be laid on their breaſts, without re. 
ceiving any miſchief thereby. And 
if 1 ſhould admir,that at great depths, 
the water had ſome little compreſſive 
operation upon the cheſt ; yet. chat 


can be no other than the preſting the 


rts 4 little inwards, and that: the 
ſtru&ure of the 7horax it ſelf, ficred 
by nature for conſtriction and dila- 
ration ( as may appear m vehement 
takings in and blowings out of the 
Air ) may admic with ſmall incon- 
venience. To which purpote. I recall 


tro mind, what I lately mentioned 


concerning the Phyſician, that found 
his Thorax ſomewhat compreſſed 
oy - when he leiſurely dived; 

©In the Append. 
wo Hydroſt, Pa- AS allo what I have * elſe. 
_ where delivered Concern- 
ing 
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ing a Tad-pole, which ſwimming 
in water that was ſtrongly com« 


| preſs'd, by an excernal force, ſeem- 


ed thorough the Glaſs, that contained 
the water, to be ſomewhat leflen'd 
in bulk, and yetnct killed, nor ſen- 
fibly cruſhed notwithſtanding its 
great tenderneſs. And if there were 
parts of a human body , that were 
of a Texture too weak and too diſ- 
proportionate to the reſt, I think ir 


| poſfible, that this compreflion in- 


wards might be great enough to be 


| very ſenſible to the Divers. For 


having purpoſely inquired of a cer- 
tain man, whole trade *rwas to fetch 
up goods our of Ships caſt away, by 
the help of a diving inſtrument, he 
told me, that when he was at a con- 
fiderable depth under water, as abour 
ten or twelve Fathoms, he found, 
ſuitably ro my conjecture, ſo great 
a preſſure againſt the drums or chin 


--. mcms 
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membranes 'of his Ears , which were 
not 1.:fticiencly counterpreſs'd from ( 
within, as puc him to @ great deal of 
Pain, till he had found ſome contris 
vances to leffen the inconvenience, 
Nor was this man the only Diver that 
has complained of this troubleſome 
preſſure, which ſeems toargue, that, | 
at fezlt ar great depths under water, 
the firmneſs of the ſtruQure of a | 
mans body does concurr with the | 
uniformity of the fluids preflure, to | 
keep him from being hurt by the | 
incumbent and otherwife ambient | 
water, | | 
Bur I ſhall now fay no more of | 
the Problem obour Divers; fince | 
( befides that rhe matter of taQ 1s 
not yer in my opinion accurately 
enough ſtared and determined,) the L 
trne {otution of it is 'not heceſfary 
fo give a reaton, , why the weight of 
' the Air, a fluid fo ph Yair | 
: : nan 


| 
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re | than water, ſhould not oppreſs nor 
m f cruſh the bodies of Animals ; though 
of | what has been already {aid abour the 
Is | refiltance of bodies under water, may 

ſerve: very much to confirm the rea- 
at | fons 1 propos'd, why we that live 
1e | inthe Atmoſphere are not (fenfibly) 


t, | comprefs'd, much leſs oppreſs'd by 
r, | Ws weight, ER 3 
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ADVERTISEMENT. 


i WF tice, that of this Traft con- 
cerning the Differing Preſſure of be 
Solids and Fluids , there havg; 
loſt, by the careleſhe(s of th#® 
ger, Eleven written pages, which he 
under his hand had acknowledged 
to have received ; and with the con- 
tents of which ( many of them being 
Quancicies,and other circumſtances of 
Experiments, formerly made,) the 
Author cannot now charge his me- 
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He Reader is defired to take no- 
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